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IN A BEARING THERE’S NOTHING 
BUT PERFORMANCE THAT COUNTS 

li^TN who make paper know bearingi. Paper, whether it !■ fine, coarae 
ITl. orJuatinlietween,i{ependauponliearlaaM. Rearinga are a part of the 
Job. . . from pulptofiniahed product . . . and 8BCSIP Bearinga . . . Invariably. 

For in the bearlnga uaed in paper making machinery, performance ia 
the only thing that counta. And that meana SCSiP. 

SBCSQf Bearlnga are built for performance. Performance ia the only excuae 
for their ealatence. Performance ia the reaaon for their aelection wherever 
the Job la tougheat or the going hardeat. Such bearlnga aa ffiCSIF are 
never built doum to a price. They ore built up to the Job ... always. 

In a bearing, performance ia the only thing that counts. 

ThlnfcoeerthisIittlemoraelqfhorMwnMieheititcomestobearingaeleetion 
and you ora tempted by o lower price — “/t coats more to replace a poor 
bearing than to buy the beat bearing that 8SCSIP ever produced." 

aKF IJNDUSTRIESINC., 40 EAST 34th ST., NEW Y0RK,N. Y. 
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Dollars Wear Overalls Today 
— So Do Executives 


Every dollar has to work its way these days, penny for penny. Overalls 
have taken the place of swivel-chairs — ^thinking caps have replaced silk 
hats. 

There are three letters in the word DEPRESSION that ought to come out 
— d-, e*, and i*. Shuffle them up a bit and you have “die”. What’s left 
reads “PRESS ON”. 

Business has come down to bedrodc. FACTS instead of FOOLISHNESS. 
INFORMATION instead of SPECULATION. ACTION instead of 
OPTIMISM. These are the 1931 requirements. 

More than ever the businese man needs tools to help him in 
building and development. To serve Business is the function 
of FORBES. It is not just reaef—it is used, 

FORBES renders 3 servleest 


" ~~n T*** porpow of btuinmia Profit FORBES mendaUon* for pnrcha— and aalea are made. Wall Strert Pointeia 

I BUSINESS I guides iu readers to surer, easier, larger profits, are given. 

' I FORBES includes Time'Saviiu News; Fact and New Block and bond issues are explained. Complete atodc tables, 

Commsnt; Trends and Developmenu; Pra^kJ Money-Making with all the information the investor must bav^ are published 
Ideas and many other featorea. regularly. 

Men like Valter Gifford, Henry Ford, Owen D. Young, Welter 

Chrysler talk to you through the columns of FORBES and share i ■ . — ^ Business is not an end in itself, 

their opinions and otperiencea with you. I BUSINESS OF LIFE Finance is not an end in itself. 

BndiM is a thing of perpetual motion. Knowledge and Infonna- I * Man does not exist for Business. 

tlon at# imperative. FORBES bringa knowledge end information Businnw exists for man. Therefore, FORBES stresses the human 
xig^ to yont desk. relations in business— the tilings men are doing to bring about a 

[ ■■■ < ' I I Next to the making of money iu wise invest- better order, a richer life for the millions, a more humane, leas 

FINANCE I nent ia the businesa man’s moat important prob- mercenary civilization. 

* ■ i ^ i * lem. Fltumce ia a teethiim msM of floetpationa In articles, editorials, and interviews, FORBES emphatisea the 
akd nptka. FORBES la a safe pilot through these torbolent teas. Busineu of Life, realiiing that leadership must come from the heut 

• The seoittiUet maikea an analyzed in every imoe. Definite recom- as well as the head. 




[ WITH THIS KINO OF SERVICE, FORBES APPEALS TO THOSE WHO 1 
INFLUENCE BUYING— THE DEQSION MARKET OF BUSINESS AMERICA J 


C Fodi^ Editor 
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Published twice a month 


BU8INESS-FINANCB--BUS1NESS OF LIFE 


:* FOR S>ECIAL TRIAL SUBSCRIPTION DETACH THIS COUPON AND MAIL 


lUfitiES PUnUSHlNG CO^ 190 Fifth Avenue. New York 

« Twaat to try eldtt kMm of FtMlBES at tin FECIAL PRICE of SIJIO 

4 L(^ ngidar saMeripUoB rate is lAOO s year). My rcnitunca U eadeeed. 
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Title 4 Firm * I 
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Science of Life 

. By Well»-Hiixley«WeUi 

E'f^YTHiNG that omten around the broad science of 
biology — the human body and its workings, forms of life, 
evoli^o^jhistory of life on earth, health and disease, 
psycholdj^, man*8 prehistory, etc. — is fully covered in 
this most comprehensive and entertaining work of 1478 
pages. A must for every library. 110.50 postpaid 

Radio Handbook 

By Moyer and Wostrel 

Though it includes fundamentals of radio principles 
this work will interest mainly radio engineers and ad- 
vanced radio experimenters and students. A background 
of physics, electricity and mathematics is presupposed. 

Every conceivable phase of modem radio technique is 
covered. Well done line drawings and halftones illus- 
trate a most serviceable text. $5.20 postpaid 

Astronomy 

By R. H. Baker 
/Vo/. AMtronomy, Vnip* IlL 

% 

The most recent general astronomy bringing events 
right up to date. A large volume 6% x 9^. 505 pages 
profusely illustrated, some drawings explaining better 
than words, points puzzling to beginners. With a style 
simple and direct, this invaluable aid to the isolated 
reader is further enhanced by lists of specialized works 
at the ends of chapters. $3.90 postpaid 

The Person of 
Evolution 

By W. D. Lighthall, LL.D. 

OuB foremost scientists — Millikan, Compton, Edding- 
ton, Russell, Haldane — ^have delved into the realm of 
philosophy and have evolved a scientific religion which 
rationalizes the more common emotional type to explain 
our inherited memories, fears and instincts. The author 
in a most enlightening way develops these higher aspira- 
tions to coordinate science and science. A thought pro- 
voking work of moment. $2.20 postpaid 

Materials of Life 

By T. R. Persona 

Devoid of loose statements which are so frequently as- 
sociated with biochemistry, here we have a sensible and 
accurate account of gland secretions, vitamins, the cycle 
of nature, food energy, the living fire, blood and iron, 
starch, sugar and fat, digestion and indigestion, in fact 
the whole gamut of facts we should know about our- 
selves expressed in terms which can be readily under- 
stood by a layman seeker after the truth. $3.20 postpaid 
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TfflS MONTH’S COVER 

In the cover picture wo find ourselvea looking Into that holy of holies beloved of all 
small boya— the cab of an engine. The engineer and the fireman wigwag to each other 
whenever a aignal ia sighted, so that the alertness of the enginemen is never a matter 
of guesswork. When snow, sleet, rain or fog obaenres the vision, the train must run 
under diminiahed speed unless the engine is equipped with tome form of cab signal 
whidi duplicates the wayside signal. The article on page 14 tells how the InviMUe 
vlg nsl. are picked np electrically so that iaArationa Ui the eeb notify both enginemen 
aa to the condition of the track ahead. 
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4 SC 1 EM TiriC A M B EIC A N 

WHATAWdRLDOF 
TROUBLE IT SAVES YOUI 

We know a aeed house that proves each season's erop of 
seeds in their own trial gardens before they offer them to the 
pnblie. Flowers and vegetables grown from these seeds must 
measure up to definite standards, or else the entire crops from 
which the samples v/eafe taken are bnmed. 

We know a manufacturer of dry batteries wbo tested a new 
product two years before be sold a single battery. 

We know a manufacturer of an anti'freeae solution for anto< 
mobile radiators vdio spent two years testing bis product under 
all conditions before he said a word in advertising about the 
merits of his goods. 

We know a manufacturer of bousdhold pharmaceutical 
products whose sclfdmposed standard of purity and efficacy 
la even higher than that laid down by the United States Phar- 
mocopfiela and the National Formulary. 

If we mentioned thrir names you would recognise them im* 
mediately. You probably would say, *‘I plant those seeds," ‘*I 
use that battery," "I use that antl-freese.” 

The four instances cited are typical of every reliable manu- 
facturer in America. Millions of dollars are spent annually to 
develop and improve merchandise. Other millions are spent in 
advertising to tell you about them. 

All of which is to say that In putting your trust in advertised 
merchandise yon save yourself the bother, the eapensc, the dis- 
appointment— yea, the dangn*— of experimenting for yourself. 

The advertisements in this magaxine keep you informed of 
the newest and most advanlageous merchandise that America’s 
most progressive tnakm are producing. 




ACROSS THE EDITOR’S DESK 


A RARE — • highly rare — honor haa come to 
one of our contributing editora, Profeaaor R. 
W. Wood of the Johna Hopkina Univeraity, 
whose researches in physical optics are world- 
famous. The Universi^ of Berlin has conferred 
on him the honorary degree of Doctor of Philosophy. 
Some institutions confer so many honorary degrees 
that these carry little weight, but an honorary de- 
gree from the University of Berlin really “means 
something.” The recommendation was given unani- 
mously by the Faculty of Philosophy — Einstein, 
Planck, von Laue, Schroedinger, Nemst. and others. 
It is believed that no other physicist has received 
this honor from Berlin and it once more singles 
out Professor Wood as one of the world’s foremost 
physicists. Further details are cited in the Scientific 
American Digest in this issue. 


Our August issue will contain so many articles of 
general and special interest that it is difficult to 
decide where to start in presenting a taste of the 
high-lights. Our tentative schedule, in its present 
form, shows an article on railroad dispatching as 
the “lead” story. In this article, prepared at our 
request by a raflroad man who is thoroughly famil- 
iar with the ins and uuu of the work, is told the 
story of time and its relationship to good rail- 
roading. The railroad dispatcher works hand in 
hand with time — accurate time — and the work he 
dues results in the safety in which you travel when 
yuu go by rail. A series of especially made pho- 
tographs illustrates various phases of the work. 


Mathematical physics, an offspring of astronomy, 
teaches us that the average weight of the earth, 
volume for volume, is 5.6 times that of water. But 
geology informs us that the hulk of the surface 
rocks, volume for volume, weighs only half as much 
as the eartli as a whole. What then may we expect 
to find below the surface, beyond the greatest depth 
to which man bos as yet penetrated? How can we 
investigate “The Eartli Beneath”? Earthquakes and 
earthquake records give us something on which to 
work, and man-made "earthquakes” have produced 
btiU more data. The connection between the earth’s 
composition and earthquakes is clearly drawn by 
the author of an article scheduled for our August 
number. He says, “The present theory is the latest 
model. ... It may be traded in as soon as suggested 
improvements have been found worthy of adoption. 
All may rest assured that when better theories of 


the internal structure of the earth are built, seismol- 
ogy will build them.” 


From time immemorial one of man’s major battles 
for existence has been with the insects. In fact, so 
serious is the situation that L. O. Howard, recently 
Chief of the United States Bureau of Entomology, 
asks, “Which shall inherit the earth — man or the 
insects?” and answers with an article to be pub- 
lished soon. He points out that the insects have a 
great advantage, in their bodily structure, over the 
mammals, especially man, and that it is only man’s 
mind and his ability to use to his own advantage 
nearly all other forms of life that have so far kept 
the balance in our favor. But we must do more than 
has been done to date and, with this in mind, the 
author reviews past accomplishments and outlines 
what must be done if the future ruleis of the earth 
are to be men and not insects. 


From your loudspeaker comes the roar of an ap- 
proaching train, the rattle of a dilapidated motor 
car, the steady clop-clop of a horse-drawn buggy, 
the cacophony of a thunder-storm: you know that 
these sounds do not come from original sources, 
but you may wonder how they are produced so that 
they sound so natural. A short article soon to appear 
will tell how the production of such incidental 
noises is a speciolired art in radio land; bcverai 
pliutugraplis will illustrate the eijuipment employed 
for piodiicing these sound illusions. 


Over all the battlefield into which the world has 
lieen turned, with commerce and industry fighting 
for their lives against economic forces but little 
uiiflerstiMid, there stands the spei'tacle of one mighty 
corpoiation that expanded tiemendously during 
193(1 In point of gross income during that year, the 
Ament an Telephone and Telegraph Oimpany 
stands above all other corporations, private, state, 
or torpurale, in all the world. One reason for this 
great income is that, in the United Sutes, rapid 
coniniiiuicatiiin in business and in the home has 
become almost as impoitant os speech itself. An- 
other reason is that ih** company spent l.I.OfXl.CXlO 
dollars for reseaicli -progress insurance -and 
nearly 6()0,(X)0,000 dollars fur maintenance, new 
equipment, and so on during the year. Other as- 
tonishing facts about this great company are coming 
in our August issue. 
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Niunb^r— 

The Language of 
Science 

By Tobiai Danteig 

Prol. UiUv. Marylmd 

This work has had an unprecedaited reception. It seems 
amaxing that so many pet^e would delight in delving 
into the origin of things, yet when one reads the book 
itsdlf the answer is very evident. No special background 
is needed, only the desire to seek back of the common- 
place for the derivation or the common stem. You will 
find something new or something interestingly explained 
on every page. $3.70 postpaid 

Finger Print 

Instructor 

By Frederick Kabne 

Schools of fingerprinting are springing up all over the 
country. Crime detection study is progressing along sci- 
entific lines. Fingerprinting of adults and footprinting 
of babies in hospitals are widely extended and those of 
employees in hazardous occupations and many unskilled 
trades are increasing rapidly. This, book is the one au- 
thoritative treatise on the subject. $3.15 postpaid 

Amateur Telescope 
Making 

Albert G. Ingalls, Editor 

Now is the time for the most enjoyable study of the 
heavens. Build your own telescope and get that thrill 
whicli comes from the contemplation of the vast galaxy 
beyond the reach of your naked eye. Thousands have done 
it from this book which gives all the necessary instruc- 
tions on just how to go about it, where to get the materials 
and many “kinks” developed from the experience of 
amateur and professional astronomers. $3.00 postpaid 

Guide to the 
Constellations 

By Barton and Barton 

To CO with your telescope one of the most essential and 
useful books you could possibly have is this guide which 
shows by maps and descriptions just where to find the 
wonders of the heavens. By eliminating so much that 
usually confuses the seeker, one can more readily find 
quickly the particular star sought. This is one book 
that every amateur astronomer should have in his li- 
brary. $2.65 postpaid 

Inventions and 
Patents 

By Milton Wright 

Pitfalls and stumbling blocks which waylay the pros- 
pective inventor have been carefully outlined in this 
comprehensive manual of the necessary things to ob- 
serve in taking out a patent. That there was a real need 
for such a book is attested by the very large sale which 
is continuing, showing that it has been a real contribution 
to the art. Everything from inception to royalties is 
amply covered. $2.65 postpaid 
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WILLEM DE SITTER 


T he world at large Is not so familiar with 
the name of de Sitter, the Dutch aatrono- 
mer-cosmologist, as that of Einstein, but 
within the realm of science his fame is com- 
parable with that of the great relativist — 
his name generally being included in lists 
of the world's half dozen greatest living 
scientists. In the Journal of the BrUith As- 
tronomical Association, Mr. Frank Robbins 
characterizes de Sitter's career as “one of 
the most astonishingly fertile of the cen- 
tury,” while the American astronomer 
Leuschner, speaking for the National Acad- 
emy of Sciences, “doubts his ability to do 
justice to the greatness of the man.” 

Readers of science often encounter the 
term “the Einstein universe,” “the de Sitter 


universe,” and so on. Such expressions refer 
to these thinkers' concepts of the size, shape, 
and general nature, also the finileness or in- 
finiteness, of the totality of things. Of course, 
no existing telescope can penetrate the whole 
extent of the universe and therefore these 
concepts are based partly on inference. In 
de Sitter's universe, which is finite, space 
is curved or bent, not m mucli because of 
the presence of matter, as in Einstein's uni- 
verse, but inherently. It is an unstable uni- 
verse, expanding or contracting. Recent 
research by Hubble at Mount Wilson Ob- 
servatory, actually indicating an expansion, 
favors de Sitter’s concept and has caused 
Einstein to revise his own concept of the 
universe since he last came to America. 



T he fiO-foot head of George Waihingtoiv near* 
completion— 4he note tip mutt be rounded— in 
the gillie group which k being out into a SOO- 
foot cuff on Mount Ruahmore in the Black Hillt 
of Smith Dakou by GuUon Bmglum. The headt of 
Jefferaon. Lincoln, and Rootevelt, and a condtawed 
hktory of the United Statet will complete die group. 
The turface b firtt cut back 40 or more feet to a 
teamltH face. MeaturemenU are then trantferred 
from platter models to the stoa^ and tho fignret are 
rougM out by careful blatting, often with bhadng 
capt only. Finithing it done wldi puttAtk toob. 


A MAJESTIC MOUNTAINSIDE MONUMENT 
TO FOUR PRESIDENTS 

N 



TIm MW 73,000'«mi Cnnanl Umt m iIm will appear wbon Great Briuin pint her hopee of reaaitung the "blue ribboa*' 
coMplatad in the fall of 1933. She will he launched in 1932. of the Atlantic on thie ihip, which will ha 1018 feet long 


CUNARD’S BID FOR OCEAN SUPREMACY 

By DAVID MASTERS 


W HEN the Cunard built that won- 
der ship of the seas, the Maure- 
tania, the British Government 
provided a sum of 2,600,000 pounds at 
2.75 percent interest and paid an annual 
subsidy of 150.000 pounds, in return 
for which the State was to acquire the 
services of the Mauretania and her 
sister ship in the event of war. That 
agreement, signed in 1903, concerned 
the building of two ships ‘^capable of 
maintaining during a voyage across the 
Atlantic a minimum average speed of 
from 24 to 25 knots in moderate 
weather.” For 20 years the Mauretania 
was queen of the Atlantic, faster than 
any other liner afloat, and then in her 
old age she beat all her own records 
and jnst failed by three hours to beat 
the record of the newly-built Bremen 
on the homeward trip. 

piEW expected that Cunard would 
” test content with the record in Ger- 
man bands; and their decision to build 
a liner costing 6,000,000 pounds, with 
a length of at least 1000 feet, accom- 
modation for 4000 passengers, a dis- 
placement of 73,000 tons, and a mini- 
mum speed of 30 knota is the best of 
all tq)l^ to the German challenge. 

Behind the scenes, the world’s great- 
est scientists in shipbuilding are now 
eoncentrming on their tasks. The fast- 
est ship in tlM world springs into ex- 
itteim. out of the combined work of 
nuuiy madiematicians and naval aichi- 
teets^^ before the flrst g^er of her 
keel was hHd a fortune’ went into ex- 
petimenta and preparation. 

When pounds belonging to 


shareholders ore being spent, a com- 
pany cannot afford to make a mistake, 
it is much better to spend 60,000 pounds 
on experiments to ensure accurate re- 
sults than to spend a niggardly 6000 
pounds and make a sad blunder; for, 
large as the sum of 60,000 pounds 
seems, it is only 1 percent of the total 
cost. And before daring to risk capital, 
shareholders must be jirotected against 
loss by insuring the ship. Even the 
underwriters at Lloyd’s would not carry 
the whole of such a risk, for they had 
to pay 900,000 pounds when the Europa 
was burned out on the Elbe. So after 



long negotiations the British Govern- 
ment has agreed to carry part of the 
risk on the new Cunarder—l should 
think about 4,000,000 pounds. Whether 
the Cunard company will pay its in- 
surance premium to the State, or 
whether the premium will be reckoned 
as part of a new subsidy, in return for 
which the Government will have a call 
on the vessel, I do not know. 

It is unlikely that the German ships 
will do very much better than they 
have already done, and whereas the 
Mauretania proved in practice to be 
20 years ahead of her time, the German 
ships should not be more than three 
years ahead — if that much. 

A lways, of course, the Cunard com- 
■ pany has iu staff of marine archi- 
tects working in its office at Liverpool. 
Then John Brown and Company, who 
are building the new liner on the Clyde, 
have their own staff of naval architects 
busily preparing plans. Moreover, the 
Admiralty architects will probably be 
consulted in the matter, if the procedure 
lollowed in the case of the Mauretania 
is carried out on this occasion. 

Plan» for the new ship have actually 
been under consideration by the Cunard 
company for a long time. For the Mau- 
retania, the flrst plans were submitted 
by the builders. Swan, Hunter and 
Richardson, in 1901 and left until Sep- 
tember 1902, while the liner herself did 
not start on her Uials until October 
1907. Vickers also submitted plans for 
her, as dhl John Brown. All these were 
duly considered before the Cunard 
architects drew up their specification 
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plant; to for the new ihip there may 
be tereral tett of plant in wfaioh are 
embodied the finett ideat of the thip- 
bnildini geniutet of Great ' Britab Iw- 
fore the final ipecificatlona are decided 
on. And thete final plana in their main 
particulart will hare to be agreed upon 
by John Brown, Uoyd’t, the Admiralty, 
and the Cunard company. 

Boildii^ the higgett and faitett liner 
in the wwrld may teem a limple task. 
Mice the money it provided, Init there 
are to many interetta involved that it 
it extremely complex. There it, for ex- 
ample, the viul queation of docking 
her. She mutt go into dry dock now and 
again for repainting and cleaning. The 
mammoth floating c^k of the Southern 
Railway (of England) it powerful 
mmngh to lift the Mauretania, the 
Bremen or any thip up to 60,000 tom, 
but it could not lift a 70,000 ton thip. 
So the Southern Railway hat now de- 
cided to build the higgett dry dock in 
Great Britain to accommodate the new 
Cunarder. 

It it equally neceatary to emure that 
there it a quay long enough to provide 
a berth for her, to while the ship is 
being built, the present landing stages 
of the Cunard company on both aides 
of the Atlantic will have to be length- 
ened several hundred feet. There was 
mention of some alteration in the 
Cunard landing stages in New York 
over a year ago, and it was rumored 
then that Cunard was preparing to 
build something big. 

H aving settled docking and berth- 
ing facilities, there it another im- 
portant question — the depth of the 
channels whkh the ship will use in 
and out of her poru of call The depth 
of water drawn by the thip must be 
lets than the depA of the channels; 
otherwise this ship may sail the oceans 
and never make port. Therefore to build 
the world’s biggest ship, long negotia- 
tions with harbor authorities in aeveral 
Gountriet may have to be conducted. 

When the Mauretania was about to 
be built, the New York harbor authori- 
ties decided to go to the expense of 
increasing the depth of the New York 
ohanneL which enabled the Cunard 
company to increase the draught of the 
Mauretania from 32 feet 6 inches to 33 
feet 6 inches — a most useful gain. The 
authorities on the Clyde also agreed to 
increase the depth of the river to allow 
John Brown to build a ship at big at or 
bigger than the Mauretaida, 

The Clyde authorities unluckily have 
in the b^ of their river the famous 
Etoderdie Rock, 900 feet long by 300 
feet wide. At shipa have grown, this 
hat been Uaatod to increase the depth 
from 8 feat to 20 feet, at a cost in 10 
years ^ BfijOOO ponndt. Further turns 
have thioe been spent, otherwise John 
Brown would not be able to build the 


new giant ocean liner for Cunard. 

To enable the Swan, Hunter com- 
pany to build the Mauretania on the 
Tyne, the river had to be dredged to a 
greater depth and the oth» batik had 
to be cut bade a considerable distance 
to allow the dup to be safely launched. 
All thete things, of which the average 
man never thhi^ must be dealt with 
before a ship like the new Cunarder can 
be put in hand. Itisnotjutt a question 
of the Cunard company deciding to 
build; they have to arrange techdeal 
matters with many authorities so that 
the new mammoth can pass from the 
slipway down to the sea and ute her 
ports freely and without danger. Think 
of what a pretty mess it would be if a 
firm built a ship with a draught of 40 
feet and then found the extreme depth 
of the channel to the sea was no more 
than 38 feet! I need not add that such 
a thing could never happen, for our 
ship-buildert know their jobs and take 
everything into calculation, even to the 
weight of the last rivet. 

T he sea acta as a cushion to a 73,000 
ton ship afloat, but on the slipway 
there is no cushion, and if the greatest 
foresight and care were not exercised 
she might be wrecked before ever she 
took to water. While this enormous 
weight it being gradually piled up a 
few tons at a time upon the earth, it 
might cause a subsidence that would 
strain the thip beyond the point of 
safety. The preparation of the slipway 
is thus of supreme importance and it 
has to be so solidly constructed of steel 
and concrete that it will not sink a 
fraction of an inch anywhere. It must 
be so tied together with girders that it 
forms a solid raft of concrete resting 
on the underlying earth, and if it re- 
acted to the pressure at all, it would 
react as a whole, exactly as though it 



were afloat on the sea, so that the giant 
resting on it would not be injured 

Everything down to the minutest 
thing is being worked out mathemati- 
cally and experimentally: the depth 
and width of the main girder forming 
the keel, the depth of the double bot- 
tom, how many cells it will have, the 
thickness of the steeL the particular 
kind of steel that will stand up best 
to the strain, the size of the rivets and 
the distance apart, the thickness of the 
plating in various positions, and the 
strength of the frames funning the 
skeleton of the ship. The very rivet 
holes will be beveled so that the sharp 
edges cannot cut off the heads of tlie 
rivets! The amount of work done by the 
most brilliant men before anything is 
seen on the slipway is incredible. 

The designers seek to allow for the 
worst possible conditions that the ship 
could meet with at sea, and then give 
her a good margin of safety. With a 
ship 1000 feet long, they estimate the 
stresses she will have to stand if she is 
caught in the hollow of a wave the same 
length as herself with crests towering 
upward for 50 feel. Then ttey will oal- 



Msthods ai bdldisit giaat Uasrt have baan raflqsd sfawa tUs old photegw|ih 
of the Mauretania on its dip was takai^ but bava not beau radically dianiiri 
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culate the atrain if she is caught un the 
crest of such a wave. In the hollow, slit' 
is being supported fore and aft, and the 
tendency of her big weight pressing 
downward is to make her sag in the 
middle; on the crewt the tendency is fur 
the unsupported bow and stern to press 
downward and break her back. 

With the Mauretania, they found that 
the greatest stress worked out at 10.3 
tons per square inch on the top part of 
the girder, hut since the steel used p<iH- 
sessed an elasticity of 20 tuns to the 
square inch, and a breaking load of 
36 tons, the designers made her three 
times os strong os was necessary. Then 
for the first time silicon steel, invented 
by Sir Robert Hadfield, was used for 
a large portion of the hull, thus adding 
strength and reducing weight. 

Even the matter of dry docking the 
ship will be gone into most carefully s<i 
that she may not suffer the slightest 
injury or strain. For such a monster, 
cast steel blocks will not be used alone, 
as they do nut give at all to the enor- 
mous pressure, so they will be sur- 
mount^ by blocks of elm, which is very 
hard and yet elastic, and on top will be 


placed caps of a softer wood, of a care- 
fully calculated thickness, that will 
yield more to the pressure and act os a 
cushion. 

When the plans are in the last stage, 
an exact model will be made for re- 
search in on experimental tank — prob- 
ably that of the Admiralty at Haslar. 
Fur the AquUama, the model was first 
shaped in clay and then cast in wax. 
As it was pulled up and down the lank, 
the power needed to draw it through 
the water was carefully measured by 
scientific instruments. The disturbance 
of the water was observed, and the wax 
<if the hull was pared away by a ma- 
chine which ensured absolute accuracy 
on both sides, until the designers found 
the type of hull which passed through 
the water with tile least possible re- 
sistance. 

P JR the Mauretania, a launch was 
built — just over 49 feet long — to 
one sixteenth the sixe of the liner, and 
named the Turbinia. Electrical ma- 
chinery was installed; the wiHiden hull 
was so constructed that it.s shape could 
be altereil at will; and experiments 
were carried out for two years with 
it in the Northumberland Dock on the 
Tyne. There were 500 speed trials for 
testing 12 different types of propellers; 
the builders sought the best position for 
placing them; whether three or four 
would prove more efficient; whether 
they should turn inward or outward; 
the best shape of blades and the correct 
angle at which to set them to the shaft. 
They found out how to cut away the 
hull of the ship at the stern to enable 
her to turn in the smullc.st space, they 
tested methods of steering by propellers 
and with tlie rudder. They proved that 
if she faced a 25-knot wind she would 
want 12 percent more power than when 



she steamed in a calm, that traveling 
with a similar wind she would require 4 
percent less power. The performance of 
this small craft led to the installation in 
the Mauretania of the steam turbines 
which enabled her to hold the record 
for 20 years. 

Calculations showed how much she 
would be slowed down if some of her 
propellers went out of action, and 
proved that simply by altering the posi- 
tion of the propellers they could attain 
the same speed and save 5000 horse- 
power. The experimenters even dealt 
with the power that might be lost by 
encrustations on the ship's bottom. 
There were the questions of water-tight 
compartments to ensure safely, of the 
best type of propelling machinery, and 
many other problems; and before some 
were settled the hull was actually being 
built, allowances being made for any 
miHlifications in design. 

They arrived at the length and depth 
of the bilge keels which have made the 
Mauretania one of the steadiest liners 
at sea; they found out how she would 
behave when fully loaded, when half 
loaded, and so on. They left nothing to 
chance: everything that human sagac- 
ity could foresee was worked out. 

E xactly the same processes are 
being followed in building the new 
Cunarder. .She, tisi, will have expaiuiun 
joints which will enable the upper 
decks to contract and expand slightly 
to ease the strain on her skin, for a ship 
1000 feet long, however rigid she seems 
to be, is iMiiind to give a little in stormy 
weather. The joint is covered by a brass 
plate which is fixed on one side and 
free on the other to move on a bed of 
greased leather which enables it imper- 
ceptibly to adjust itself to the expansion 
and contraction brought about by the 
huge seas. 

While the marine architects and 
nuithemuticians are carrying out their 
endless experiments, the steel works 
are busy making those thousands of 
tons of girders that will become a ship, 
artists are designing schemes of dec- 
oration to make her the most beautiful 
thing afloat, furnishers are submitting 
schemes that aim at the maximum of 
c«tmfort— shops, cinemas, a daily pa- 
per: there will be no end to the wondns 
of the new Cunarder, and it will cer- 
tainly tax other designers to the utmost 
to outvie her in luxury or in speed. 

• 

(Since the foregoing was written the 
keel of the new Cunarder, which will be 
toi8 feet long, has been laid down at 
ohn Brown and Company’s shipyard 
n the Clyde, and the riper authorities 
have decided to spenff a sum of Sojooo 
pounds in deepening and improving the 
channd so that ships of this rise may 
float safely down to the seo.— Author.) 
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Albert A. SUehelMia 

I F, u appears to be true, the only 
eternal]^ pennanent entity in the 
nniTerse k light, then Mkhelaon, 
who hitched his wagon to a beam of 
it and clocked it almost to the breadth 
of a hair, identifying himself so inti- 
mately with it that the one can scarcely 
be thought of without the other, has 
won Immortality. 

We may attempt to isolate Michel- 
son’s major achierements, summing 
them up broadly as the perfection of 
the Michelson interferometer for the 
measurement of the diameter of the 
stars, and the high refinement of the 
determination of the velocity of light— 
not to speak of the famous “Michelson- 
Morky” experiment whose unantici- 
pated by-product was the Einstein theory 
of rektivity. But when we have ac- 
complished that much, Michelson’s 
major contributions to science and to 
the world have little more than been 
touched. Everyone who has been in 
close touch with the inner world of 
physios and its personnel knows that 
Mkbelson’s real contribution to science 
was simply In being Michelson, Michel- 
son the iMder, Michelson the teacher, 
Michelson the inspirer — especially the 
inspirer. To this a host of Millikans 
and Comptons who grew up under his 
tumkge will testify, as indeed they 
have on many occasions. He sensed 
which problems were big probkma and 
not only directed the energies of his 
best workers toward them but knew 
how to keep them there. He made these 
men. 

Here was a man who sought no lime- 
light— though the limelight sought him. 
He cared not for riches — except those 
of an intangible sort. Fame never 
haunted him; in all his long career he 
wrote only two meager books and even 
these were largely pieced together, more 
or less as an afterthought, from short 
papers previously published. There is 
thus a kind of irony in the fact that 
Mkhelsott's fame doubtless will live 
when the wealth of the richest has been 
wholly dispersed, when the world cekb- 
rhy 1^ bm forgotten by a fields pub- 
lic and vriien most of the extant books 
hhig since have passed into the sad 
oai^iery of books of the hour. A man 
doOs not napd these preps to attain 
greaUkds-^^^jBiksa be dow need them. 

Onh WDii^ too, just why it was 
that "chosen pieces of re- 

search sOemed to Ik so ckse to fun- 
danentak Rc tcckkd really bask 
problems— not that they were more 
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difficult for that reason. Did he con- 
sdonsly choose to make sure that he 
touched only important things? Those 
who knew Urn doubt it. IR'hat dictated 
the man's choice of some of the more 
significant things in science as an out- 
let for his Investigative urge doubtkss 
was something whoUy unconscious— we 
cannot define it, cannot describe it or 
isolate it, but all recognize it vdien they 
see it. It is simple greatness. Michelson 
was great 

Of personal reminiscence regarding 
Michelson vre can relate but little. He 
was not very approachable because he 
knew we souj^t what he was not dis- 
posed to surrender — the time and 
energy required to write popular arti- 
cles when he was aware that he had but 
little time left He was old and had 
done enough hard work and now he 
intended to pUy. Taking time out to 
write articles would be like giving up 
little pieces of his life. He proposed to 
pky, and pUy he did to the very kst. 
Though described as “work,” all his 
recent series of redeterminations of the 
velocity of light were play. When he 
worked hard on them be was playing 
hard. To him the problem was one not 
merely in physical optica but in esthet- 
ics. The refinement was not yet com- 
plete, the picture kcked necessary de- 
tail and precision, and his nature forced 
him to perfect it. This he finally did 
and in his 79th year be died. But 
Michelson the measurer lives on; it is 
the rest of us. who die. 

Abov« and Bdow the Aretie Sea 
^^OULD nodthtg happen to interfere, 
O the old submarine which was rented 
by Sir Hubmrt Wilkins from the United 
States Navy fqr one dollar a year, re- 
conditioned ami . specially fitted, and 
renamed the lFavrifiu, will be on iu 
way to the N(Wth Pole by the time this 
is in print A prodigious amount of 
effort was. etqsended to put this ship 
into first okm sailing order and to 
render it as ..safe as human ingenuity 
and foresight could possibly make it 
The nevertheless, will meet 

with obstacles to suocess such as no 
other sttbcnarine haa ever enoountered, 
for it must uWkl most of the way under 
the ke. Thc’lilfly' wuls who are risking 
their liven f|l> thknUp for the take ol 
science, be deserving of 

the kiuMT jftkke^s shonld success 
attend disk Wktekhkg. 

A recent {h^ !&|^tch from Berliii 
says tlHd Bk Hugo Eckener plans a 
flight of llte Ati|^ Graf Zefptlin 
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to the arotk this inmmer for the par- 
pose of contaotkg ihtNaatUtu. Prenlm- 
ably the tulmiarine and the dirigUik 
would find eadi other by neana of 
radio, and then the one would oonie 
down to the surface whik the other 
bored its way up to the surface of the 
ice. The project is most ambhioas but 
then both Dr. Eckener and Sir Hubert 
are the sort of men to carry it out if 
anyone can. Professor H. U. Sverdrup, 
famous Norwegian arctic explorer, 
doubu the possibility, however, for be 
says that July is a b^ time of die year 
for an airship in polar regions, due to 
the fog and low clouds. 

Whatever the result of the effort to 
make conUct between the two ships, the 
world will watch with interest eVerymile 
of progress made by both. History of a 
kind unprecedented in the annsk of 
science will be made by the Nautiliu 
whether it attains iu pokr goal or not, 
and the Graf ZtppeUn'$ flight will forge 
another link in the growing chain of 
conquests of the poles by air. Bon voy- 
age and success! 

Wages and Proaperity 
AS business and industry begin gradu- 
ally to adjust themselves to present 
conditions and to plan for the future, 
the controversy over the possibility of 
wage reductions is becoming more seri- 
ous. President Hoover has consistently 
fought against such a step although 
many executives, bankers in particul^, 
have as strenuously favored it. Mr. 
Mellon has said that recovery must 
come without it but the p^dent of 
Europe’s steel cartel recently declared 
that the theory that high wages Ore a 
guarantee of prosperity is a “mirage” 

What is one to think? Statistics prove 
but little, if anything, in such a ques- 
tion and it is worse than useless to take 
the word of any man or group of men. 
There is much to be said on bothsuka, 
always considering, of course the wage- 
earner hlmMlf. llKMe who are against 
Xage cutting may be entirely eorreut fat 
th^ theories os they affect the Ameri- 
can iKrrking man, while Mr. Meyer, the 
EuropehtiL may have precisely tte soln- 
tion for IH tide of tlie .Atlantk. 

There question but that die 
American w^lag man k our.higftff 
customer. Hakitom that hk net inMsae 
is very mucl hi|^er under dieih^ 
wage system than naidtir the other;' Me 
peroentegf ol^lu;ttiry” or ^^idearine’’ 
caah k n^ uoder & formpr 

than wder dk latter. He beer adeevd- 
kidyi udjuikd hk etondard ef Bring 
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to « Male higher than Europeana know 
or have known. He haa a car with all 
the neoeaaary or fooliah gadgets, a six- 
or eight- or ten-tube radio, good clothes, 
plenty of good food, and more comforts 
th«w a m^eval king. 

It is true that the cost of living in 
the United Sutes has steadily declined 
during past months until it is now 
very near the pre-war, 1913 level. This 
being the case, some will say that it 
should be a simple matter to reduM 
wages in proportion. We think different- 
ly. Labor is against it. In fact lalior 
has shown its determination to main- 
tain, if possible, the basic rate of wages 
by co-operating in the reduction of 
weekly working hours, and by volun- 
srily adopting other compromises. In- 
directly, such action means the low< 
of the weekly payment temporarily, but 
it helps to insure the retention of the 
basic rate until the return of prosperous 
times. Should wages be slic^ horizon- 
tally, there is almost sure to be an im- 
pairment of efficiency ; and furthermore, 
it might result in formidable strikes 
such as have characterized similar at- 
tempte in the past. 

Labor is going to hold on as long as 
it can. It is going to be no easy matter 
to adjust wages to a lower level even 
if, in time, that is shown to be the only 
feasible thing to do. Nevertheless, 
others besides the working man have 
felt the depression, and on a stupendous 
scale. If, therefore, the restoration of 
economic balance can be effected in no 
other way, it may finally be necessary 
to reduce wages, in certain lines at 
least, and labor must be prepared to 
noke that sacrifice 

lake progre 

toward a new era of high wages and 
prosperity. 

Down With Crooks! 

G angdom isn’t having such a pleos- 
' ant time of it at present. The 
federal government has recently jailed 
several “public enemies” in Chicago 
for failure to pay income taxes; and is 
now invoking the same weak process 
for eliminating a few New York crimi- 
nals from the scene of action. In 
Chicago, Mayor Cermak promises a 
widewreod cleanup of cro^s, a..J 1.. 
New York, Police Commissioner Mul- 
rooney is doing exceptionally good work 
both bi captu^g criminals and in giv- 
ing them a dose of their own hot lead 
medicine. Other cities are doing good 
woA but not in so spectacolar a way; 
and foreign-bom outlaws from all over 
the ceuntry are being deported in large 
nunbeta. 

In this b(^t against a menace to 
society, Acre is one Mt of knowledge 
that^k not used to admotoge and that 
■ fa that the eriinhial la, first, of all, an 
egonuuii^e. He eeee himself pictured 
hi the btMtpapen ae s "lung of this 


or that racket,” a “two-gun gangster,” 
or a “dangerous desperado,” and his 
ego is inflated to the dimensions of an 
over-size rubber balloon. He swaggers 
among his crowd and boasts of his 
cleverness. He even sneers at the police. 
“You ain't got nuthin’ on me,” he 
chants every time he is picked up — so 


Hnman Engineering 



rfth far- 

lighted plana for chooiing a 
training engincert. The late 


New Jeraey where atudenu 
from prmaratory achooli will 

enter the engineering profee- 
aion. Leaders in icirnce, en- 
gineering, architecture, and 
education will constitute the 
faculty. 

Science and engineering ora 
exerting a stronger appeal c.. 
the youth of our land than ever 
before; and yet the simple desire 
to enter these two interwoven 
fielda, no matter how strong it 
may be, ia no criterion of fit- 
nett or promise of tuccne. Very 
often, in fact, such drtirea, un- 
onalyxed, lead to tragic failurae. 

If, however, prospective engi- 
neering atudenu can he given 
on actual taste of the work they 
think they desire — a bit of sur- 
veying, some miniature engi- 
neering proUems, and lectures 
and movies on mining, building 
construction, raachinrry design 
and operation, and so forth — 
they will begin to get a clear-cut 
conception of engineering as a 
career. AU thia the Stevens sum- 
mer camp this August proposes 
to do and moret it proposes to 
onalyM these youthful would-be 
engineen, dieraver the brilliant 
onet, and weed out the misfits. 

Stevens should have a large 
degree of succeee with this first 
camp. The plan seems to have 
great poasibilitiaa, and is worth, 
we baUave, the careful consider- 
ation of other inatitutiDns of 
learning. 

often has lie said this, in fact, that it 
has almost become a litany of crook- 
dom. 

Tu make our fifht more effective, the 
balloon should &vt be pricked. Thia 
could be done to some extent by coining 
a word that will describe tiie crook for 
the leper, parasite, thief that he actually 
is. Thia word should have none of the 
glamor of the pirato or the western 
six-gju naa of fiction but should, in- 
stead, be oompandila in its implication 
to tho crook himself with the word 
“stool-pigeon.’’ Having coined auch a 
word, opprobrious to the n-th degree, 


someone — a reporter perhaps or a popu- 
lar writer comparable, we'll say, to 
Edgar Wallace— should give it wide 
currency. Perhaps it woi^ not cause 
the crook to reform, but it would so tar- 
nish the luster of his notoriety that 
youths would hesitote to follow in his 
footsteps. Newspapers could help much 
in thus debasing criminals. 

tiling to take some of the 
bravado out of the pliysical coward 
that every crook is, would be to give 
him the lasli. One state which we 
won't name does this and it is said to 
“degrade" the criminal so much in the 
ryes of his fellows that tliat state has 
very little crime. It would seem, tliere- 
fore, that public spanking of habitui 
;ed for other states. 

9, there are many people who 
would like to see this method tried o 
Thieves and murderers might thereby 
he shown that they are not the des- 
perate he-men they think they are. 

Televiaion Makes lu Bow 

W E were intensely interested in the 
rer.ent television demonstration, de- 
scribed on page 33 of this issue, n . 
much for the sake of the apparatus in- 
volved, which was essentially old, but 
liecause it reprrsenleii the first attempt 
tu place television on a commercial 
scale at the command of the public. 
Whether this “sight broadcast” sution 
will succeed or fail we do not know 
-certainly we wish them well, if for 
no otlier reason than as recompense 
filr their resourcefulness. 

Frankly, it is our opinion that tele- 
vision systems based on mechanically 
operated pans — scanning disks and the 
like- are not the ultimate solution to 
the problem of placing in every home 
a “talking motion picture.” But they 
serve as a starting point, just os the 
crystal detector and heud-phones of 
1921 served to whet the public appetite 
for radio to such a degree that the way 
was ojHsiied for the multi-tube receiver 
und powerful loudspeaker. 

Altliuiigh none lias as yet come to 
our attention, it is wliolly probable that 
in tile wake of public interest in this 
initial sight broadcasting service will 
come many other systems, among which 
there will be some that are proposed 
for no other reason than to take the 
public’s money. Certainly, wldi the 
many experimenters that are working 
on television today, the art is going 
to suffer from a plethora of methods 
and from the growing pains of financing 
problems. But from the chaos there 
may emerge something new, something 
so startlingly simple that it will place 
television on the basis that it dsMrves. 
We hope that when this time comes, 
those who have so ably pioneered in 
tho field will be in a position to reap 
the benefits that should accrue to path- 
finders. 



RTOING WITH THE SIGNAL IN THE CAB 


R ailroading !• much uier to* 

()ty than h waa even a decade ago. 
Soine of the brightest minds have 
devoted their best efforts to this end. 
The automatic train stop was a great 
milestone on the road to railway safety 
and now we have a tested system which 
reproduces in the cab of the locomo* 
tive the indications of the wayside sig- 
nal and also tells of track conditions 
ahead. One of the great handicaps with 
which the engine crews have always 
had to contend is an obscured view of 
the signals caused by fog, rain, or 
smoke from passing trains. All these 
factors play an important part in cur- 
tailing the enginemen's view of the sig- 
nal which is ffeeting at beat, even in 
.fair weather. However, the cab signal 
duplicates the signals them- 
selves, according to the system 
in use — color signals, position 
signals, et cetera. These cab- 
duplicated signals, when un- 
favorable, or in other words 
indicating danger, if unheeded 
by the engineer, result in 
blowing a whistle in the cab 
which will cease only when 
the engineer turns the ac- 
knowledging switch, showing 


currents ore picked up throng space 
while traveling at high speed without 
physical contact of any kind. This sys- 
tem increases track capacity, warns of 
broken rails, and saves the coal pile. 
A poll of enginemen running between 
New York and Washington with both 
types (that is, the automatic stop and 
foresUlier and the cab signal with 
whistle and acknowledger) showed that 
they voted 449 for the cab signal and 
eight for the automatic control The 
saving in mental wear and tear on the 
crew is also very great. 

The mechanism on the locomotive is 
controlled by energy from the Uack 
circuit in wUdi a cmle transmitter is 
coimected across the rails at the exit 
end of the block. The track current is 


interrupted by means of the code trans- 
mitter situat^ at the signal the num- 
ber of times per minute depending 
upon the condition of the track in a«l- 
vance. The codes used are 180 per min- 
ute for “clear,” 120 per minute for “ap- 
proach restricting,” 80 per minute for 
“approach” and a steady current or 
ahMnce of current for “caution slow 
speed." 

O N the engine are the receiver, the 
amplifier set, the acknowle^ing 
and deicing relay group, and the de- 
coder (all contained in the equipment 
box), the cab signal, the warning whis- 
tle. the dynamotor or dual-voltage head- 
light generator, the acknowledging 
switch, and the main switch. 

The receiver is the means 

I by which the control is trans- 
mitted from the rails to the 
apparatus on the engine. It is 
made up of a laminated iron 
bar on which are two coils 
connected so that the voltages 
induced in them by the nor- 
mal lOO^ycle track circuit 
currents are additive. It is 
mounted six inches above the 
rails, ahead of the front truck 


that he is alert and at the 
throttle. 

These signals may be com- 
bined with autdbatic train 
controi which lays a heavy 
hand on the air brake valve if 
signals are unheeded. In other 
words what happens in effect 
is that as an engineer sees a 
wayside signal it is picked up 
and plac^ alongside his 
gages. The cab signal is weird 
in its operation, for the signal 



when the engine is equipped 
fur forward running; when it 
is desired to equip an engine 
for reverse running, all that 
is required is another receiver 
back of the last pair of wheels 
on the rear of the tender, and 
a reversing switch, operated 
by the reverse lever on steam 
locomotives or by the plug 
switch on multiple unit elec- 
tric cars. 

The equipment box is usu- 
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ally mminted on the pilot deck of the 
locomotive, although it may be mounted 
elsewhere, if more convenient. It is 
equipped with shock-absorbing plat- 
forms to eliminate the effect of vibra- 
tion on the apparatus. The various parts 
of the equipment contained in the box 
are so mounted that any part may be 
removed without handling the otliers. 
The external and local connections arc 
made by means of plugs and cables, 
the male and female connections of 
which are arranged in such u manner 
that the proper connections are guaran- 
teed. 

T he voltage induced in the receiver 
coils is delivered to the amplifier 
which in turn delivers to the electrical 
apparatus on the engine a greatly in- 
creased amount of electrical power for 
its reliable and safe operation. Tile am- 
plifier is provided with two vacuum 
tubes similar to those used in radio, but 
sturdier and adapted to higher current 
values. The master relay and the mas- 
ter relay transformer are built into the 
amplifier unit. The master reloy trans- 
former transmits power at the proper 
code frequencies to the master relay. 
The master relay, which changes at 


code frequency the polarity of the 32- 
volt direct current that is supplied to 
the primary winding of the decoding 
transformer, is operated by the master 
relay transformer. In order to provide 
protection against arcing at the master 
relay contacts, a condenser is placed 
across them to act as a spark arrester. 

The decoder comprises a de- 
coding transformer with the re- 
actors and condensers necessary 
to tune the decoding relay cir- 
cuits to their proper cwle fre- 
quencies. The cab signals, con- 
trolled by the decoding relays, 
indicate the track conditions 
ahead. These signals may be pro- 
vided fur both engincman and 
fireman. The cab signal is placed 
in such a position in the cab that 
it is in line with the engineinan’s 
vision as he watches the track 
ahead. If the signal indication is 
ignored a warning whistle sounds. 

An acknowledging switch is lo- 
cated within convenient reach of 
the engineman. Reversing it 
causes the warning whistle to 
cease sounding and shows that 
the engineer is alert, but it sounds 
again on any subsequent change 


to a more restrictive indication and 
must again be acknowledged. 

The Union Switch and Signal Gim- 
pany of Swissvale, Pennsylvania, have 
spent years of experimenting and im- 
mense sums in perfecting cab signal- 
ing. Over 18 roads have adopted cab 
signaling in one form or another and 
as time goes on vast installations will 




A four indication position signal 
in the engineer’s line of vision 


probably be added to those already in 
being. The track milage equipped for 
continuous cab signal operation, if con- 
nected, Would provide fur a three track 
road from New York to Omaha and 
for a double track road from Omaha 
to San Francisco. The locomotive mil- 
age protected by continuous cab signals 
oxce^ 5,000,000 per month. Over 
6700 miles of track and 4243 locomo- 
tives and multiple unit electric cars are 
equipped with these systems. 

It is interesting to note that inven- 
tors here and abroad have been attempt- 
ing to solve the problem of the cab sig- 
nal since 1850 and some of the devices 
have considerable merit, but they prac- 
tically all depended on some form of 
contact while the successful system we 
have described depends on a receiver 
mounted above and out of contact with 
the rail or any other object. Therein 
lies its great merit. 



QUICK-FREEZING SOLVES FOOD PROBLEMS 

By D. H. KILLEFFEB 


A fresh peach m Ne« York’e midi ever end erfaeiever «e chooee. Ttw reeoh 
winter etood In one of 0. Henry’s is already e iMng. growing reality, 
short stories as the sign and sym- Many have contributed to materialiiing 
bol of high adventure and atuinment. this dream and barely enough has so 
A bare 20 years ago that was, yet today far been aoeompllsh^ to whet one’s 
the finest of peaches are ceasing to be curiosity and to stir one’s imagination 
more than a table delight and £e sea> about what it may do to our future, 
sonal adventure has bran uken out of Now it is perfectly plain that any 
them forever by Ae modem processes treatment whkh allows Ae fish to ro- 
of ’’quick-freezing.*’ Were it not now cover all of iM funetiona later does not 
mid-winter in New York and were 
the writer of Aia piece not an 
incurable admirer of the Caliph 
of Bagdad-on- Ae-Subway, peaches 
would not be so prominently men- 
tioned here. The story properly 
begins wiA a fish instead of a 
peach, but where (if ever) it will 
end, no one A this year of un- 
employment and investigations 
can telL 

A DEAD fish that swam about 
in flat denial of iU demise is 
credited wiA having set in motion 
the whole train of things which 
has resulted in a method of food 
preservation so far superior to 
anything we have ever known that 
it threatens to upset the whole 
human dietary. Aether Ae fish 
really was the cause of it, need 
not concern us now. At least it 
is an Ateresting story and may 
very well be p^octly true. The 
scene of the story is the northern 
ice in winter and it relates bow a 
fish caught Arough a hole A Ae 
ice froze very suddenly when he 
was drawn from Ae water Ato 
the below-zero atmosphere. Stiff 
and hard wiA all Ae customary evi- 
dences of death, the fiA was taken to 
Ae camp and thawed as a preparation 
for Ae frying pan by being put into 
more or lets warm water. Muiy hours 
had eUpsed since the wintry wind had 
frozen it to death, but A aphe of that 
it swam contentedly about the tub of 
water just as if nothing had happenedi 
No one knowa how often a similar 
resurrection has been wknesaed by fish- 
ermen. At least we may assume Aat it 
was a oommonplace since no one had 
tolwn puns to write of it A a book. It 
ia Um, that this wondeiT so Stnick a 
s d ati ti i d one day, that he .fdl seriously 
to AAUijcAlf about it From it he evolved 
a tlM^ iM from the Aeery has come 
an Adl||^ vhkh today pkvmlsea'mar- 
vela A ilSiAgf aB of na to enjeiy all 
of Ae kfndly fmhe of the earA vAen- 



dslivsrod jeSt mtj.bkA as when caMn 


A any way impair Its value for food 
purposes. After such a sudden freezing, 
Ae fish A without qnestioa quite es 
good to eat as if it hiul just come out 
of Ae water. And Aat is just what is 
accomplished by the modem processes 
of so-Mled ’’qnlck-freezAg.” 

Peaches and fish have been men- 
tioned as subjects of Ae new art but 
these merely suggest its possAilhies. 
All manner of fmit flesh, vegetable, 
aninud and fish food-stuffs lend Aem- 
selves readily to Am method of preser- 
vation. Even Ae family quart of milk 
wUch everyone knows is injured by Ae 
cold of a winter’s morning retains every 
characteristic of fresh milk after it has 
been “quick-frozen” and Aawed again I 

T he first serious effect of this process 
on Ae business of feeding Ae world 
has been an inveatigation of our facili- 
ties for Ae production and maintenance 
of the comparatively very low tempera- 
tures required to keep such frozen foods 
in proper conditAn on their way to the 
ultoate dinner table. The second, no 
less important A its effect, has been an 
extenswn of Ae modem idea of branded 
Adividual packaging to perishable food- 
stuffs A a way otherwise impracticable. 
So fundamentally important are hoA of 
Aese Aat one cannot overlook them 
when considering Ae major economic 
forces today at work A our civilization. 

An eminent auAority has recently 
stated Aat 16 cents of every dollar of 
value A perishable foods, conaumed A 
New York Oty, A lost between the time 
Aese are tended at Ae pArs and Ae 
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data thoj an utUiaed by the nlUoiate 
ootuumer. Obvioiuly here is an oppor- 
tunity for tremendous saving by the 
‘‘quick-freeaing** method of disuibudon. 

Although the art of cold producUon 
has been developed rapidly in the last 
decades, the present impetus given iu 
development is likely to push it still 
faster ahead in the coming few years. 
The reason for this lies in the important 
difference between ordinary refrigera- 
tor or even cold storage temperatures 
and those now imperatively necessary 
to meet the needs of “quick-freesing." 
It is essendal that the freesing process 
itself be accomplished with the utmost 
speed and this can only be done if the 
freesing medium is at a very low tem- 
perature. (For further details see page 
250, March 1929 SciKNTinc Amebican. 
Ed.) As cold as 35 or 40 degrees below 
zero is considered by many to yield the 
best results although othera per- 
form the operation at as high as . 
ten degrees below zero. At any 
rate the temperature is far helow 
any required for other refrigera- 
tion purposes and hence has ne- 
cessitated serious revisions in the 
machinery used. 

AFTER the freezing operation 
the product must bo kept 
cold, much colder than ordinary 
refrigerators, until it is ready to 
be consumed. Any sUghtest thaw- 
ing or even approach to it is fatal 
to the quality of the food and 
hence cannot be tolerated. This 
means that from the instant of 
freezing it must be maintained 
somewhere near zero for complete 
safety and this is thirty to fifty 
degrees colder than customary 
refrigerators. The problem thus 
presented is really different only 
in degree from ordinary refrigera- ^ 
tion but this difference is actually 
great enough to suggest a totid ” 
difference to kind. Whereas one may 



A quick-frasztog unit in operation. The pans ot matarial to be frozen are placed 
on the endless belts and passed through a low-temperature refrigerating system 

spent to equipping hundreds of thou- 
sands of retailers with an amount and a 
quality of refrigerated equipment never 
tofore dreamed of to complete the devel- 
opment already under way. This process 
of revising retail food store equipment 
will re(|uire years for its completion and 
in Uie meantime drug and confectionery 
stores will probably be the first in the 
field with the new products because in- 
adequate though it is tlieir present 
equipment will better handle them than 
that of any present food store. 


I N this process of re-equipping re- 
tailers many mistakes will naturally 


X toilers many mistakes will naturally 
be made in adapting conflicting ideas of 
what people want to the essential re- 
quirements of “quick-freezing.” How- 
ever, the possibility of branding a beef- 
steak, a mess of fresh peas, or a portion 
of spinach, so that the responsibility for 

............... „ — its excellence is definitely fixed, points 

in degree from ordinary refrigera- An saparimaatal quick-frotzing cabinet directly to a public confidence already 
tion but this difference is actually ** “P advertised brands. It 

great enough to suggest a touJ nrfi can ba frozm solid in 20 mumtos unnecessary for a housewife to 

difference to kind. Whereas one may refrigeration much is adaptable to the see the actual contents of a tin can 

ordinarily utilize any temperature near new needs. However, ice cream has al- bearing a familiar label, and the some 

bnt not below freezing for preserving ways been drawn out of hidden storage will hold true of the products of the 

perishablea, “quick-frozen” foods must and food purchasers have always in- new process after it has gained public 


be continuously kept far below that 
point not only in storage but in transit 
as well, for Uie reason that if the tem- 
perature rises considerably the eondb 
tions of the Ussues of the frozen food, 
which are inherent in “quick-freezing” 
as already described, betmme those of 
slow-freo^ and all advantage of the 
(onuBt metmKl is thereby lost 
To meet: this situation every effort is 
being made to develop and perfect 
means for aolvtog . the new problmns 
faced In the growdi of this lusty infant 
todqpCcy^. Tke ice cream Indu^ has 
met and'sohrad a host of similar prob* 
terns but <m a less . grand scale, and 
ftoBs tes praetiees to the use of solid 
carbon dioxide (well known by the 
tradeinarit “Dry-Ice”) and mechanical 


sisted on seeing what they were soon to 
eat This has complicated the refrigera- 
tion problem seriously, fur it is one thing 
to produce cold to a tightly insulated 
box and quite another to accomplish the 
same result in a glass show case. 

Undoubtedly the final outcome will 
be something resembling an ice cream 
cabinet much more closely than it does 
a present day display case but that will 
take time. At present the big problem 
is to provide idlers everywhere with 
suffieimt refrigeration safely to keep 
“quick-frozen" foods. The effect of this 
on the business of building refrigera- 
tors may very weU be the leading factor 
to bringing the world from its present 
slough of economic despondency for 
literally billioas of dollars must be 


confidence. 

Incidental to the matter of individual 
packaging, but fundamental to the eco- 
nomics of the new era to foods, is the 
fact that preparing food for “quick- 
Ireeztog” definitely prepares it for the 
cook. This allows all the offal, bones, 
fat, skins, seeds to be removed mechan- 
ioslly at a central point where sufficient 
quantities of wastes are collected to 
allow their profitable utilization for pur- 
poses other than food. Not only do thwe 
wastes have value when thus collected 
in montity, but the reduced weight and 
bulk of tlw prepared food effecU a con- 
siderable saving to handling costs. 
These combined savings ate enough to 
offset nenrly, if not completely, the ad- 
ditional costs of the processing so thm 
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aiiyioda is aiial^tjb 
. ,j^ # wiUl(y ^ tmet of 
::ij«ii It fa quite ^aoeetmiaiy. 
#:, ietura to but -origiaal 
yttj|i!fai^ that t- Georgia 
Im plucked before It 
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tTih^letely. IttMShmtly ripe 
;ld'#der Aat pnqm lefrigw- 
wnm caa get it to naHtot 
IrftMtt a few daya, when by 
^i^aildtrfieesing’^ Dt ha <# 
;'^t^l beat it Chlk be traas- 
|i^ed aafely naebanged to 
the rada of the earth and 
eaten montha, if not yean, 
. Infer by a Hindu or an Eaki- 
no ht hia own honae. 

: la other worda, thja newest 
development in food han- 
dbag Qtakea all of the most 
perishable fooda and frnita 
of every laiid and clime poasibly avail- 
able to anyone: anywhere at any time. 
That sUtMMt fa almost too startling 
to be beheied. bpt h has been proved 
unquesUena^ tme. Its ultimate mean- 
ing. cannol -Ifa realised today, but even 

W HILR we have used the terra “pre- a sdhit gltaspiifal^ its potentialities stag- 
serve” to designate the result of gers one- tV a^der only one jdiase of 

the process, we must carefully point out it, recall tbM iismtund^ a third of tho 

that ita product fa kept over an indefi- orange crop Hm the United States is 
nlte period in txaetly ita original state wasted becamw it becomes too ripe for 
Without change of any sort It requires shipment and that in this state it is at 

no imagination for the eater to believe ito prime be^ By “quick-freezing” the 

that “^ck-froKn” Georgia peaches in juice of dd»:f|^ fruit, it can be mac- 


A psidtage of ks cream, kept cold with Drpi 
lot, oeedt no bulky pacl^ of fas sad salt 

the ultimate result of the new prucediire 
will be to provide the housekeeper with 
higher quality food at no increase in the 
vcuetomary stretching of the kitchen 
budget. 


January were picked the day they i 
eaten and brought by some strange 
magic from a far-off origin to one's own 
dlnW table ib the twinkling of an eye. 
Nor lU^ a Kansan or a resident of the 
desert cottntry have any strain put upon 
his credulity to believe the fish on his 
pkto ;te have been whisked by some 
fmty ebarm from the depths of tin sea 
within the hour. It is sca^y thinkable 
that Me fdio baa tasted the delicacy of 
“qidok-froscm” foods will be guilty of 
comparing them with “canned” stuffs, 
but rather he will realize that this 
method of food prepwatiou yields a 
piCditct directly comparable with a 
garden, a fishing bank, an. orchard, or 
all abattoir dlnidly at hand. Like our 
egto^dw^ling ancestors;, we of the mod- 
ern world qre Bmited in idiat we eat 
: fay -iHtat we can get, but uidSte t^em our 

f ti.xhas b*<m enonmUsly euended 
■^.llfalengtlief a sblKullyivfalded 
Jfajfaf adqMfefaly afated andw. And 
table; twaeh ^ go 

(Snijk'fannetobMfa la she me thoda 

of 


keted anywbmw at any time in exactly 
ita original p^tdon. This will rdieve 
the grower a» as the consumer of 
an expenafae Waste and probably will 
do more to make that kind of farming, 
and others like it, profitable than reams 
of legislatfah' enactment could possibly 


.fw short seaaont CM Wlindfaud^ 

Far tito.eeaentoM die 
bedc itod ahyidiiii^ however me 
and peri^Ua it may be, whkdt can be 
grown anywhere; and what nuy be 
quite as important, it promises a de- 
crease rather than an increase fat the 
cost of delicacies now beyond the reach 
of the average purse. Indeed, widi that 
other modern wonder, home-made sun- 
shine, it promises to do away in a great 
measure with the necessity for Uavel 
into far lands to cores of one sort or 
another. After all, the advantage of a 
winter in the South for the relief of 
rheumatism, for instance, fa com- 
pounded almost equally of energizfaig 
sunbeams and a healthful diet. If these 
can be had at home, the urge to changes 
of climate for health vanishes. 

T here is another broad outlook into 
the future which it fa permlsaible to 
deduce from past history. Every busi- 
ncM depression has had some particular 
advance in industry upon which to build 
and hasten prosperity. In one case it 
was the automobile, in another the war, 
and for the last depression ft was the 
airplane. With all the addlthmal ma- 
chinery necessary to maintain the lower 
temperatures — ^where, in an established 
refrigeration system, it will require a 
machine of practically three times the 
old capachy — the special display fix- 
tures, and ^e entire change in the as- 
pect and furnishings of the places of 
distribution, is it b^ond acceptance to 
prophesy that “iptick-freezing” will be 
the stepping stone to new prosperity? 


Ofie of the many feature articles 
^ scheduled for our August issue 
deals with railroad dispateUng; it 
brings out many facts hitherta uumowa 
to the general public. — The Editor. 



KEEPING THE STOCK EXCHANGE FIT 



employees, of which there are 2444 of 
the Stock Exchange and affiliated com- 
panies, and 22S0 telephone operators. 
This department also gives service to 
the employees of member 6rms and to 
brokers if they desire. In tl>e case of 
member firm employees, an annual fee 

Ml photoiripht eopjrticbt New York Stock 









Tickers in member's room 


under a group plan is provided and the 
service is offered to smaller concerns 
on a fee basis. In either case the fees 
are designed to cover only the cost of 
operation. The equipment of the Medi- 


cal Department cost 125.000 dollars and 


I 



A doctor’s office 

was installed under the able dbrection 
of Francis H; Glasebrook, M. D., F. A. 
C. S., as Medical Director. 

All employees are examined when 
they enter the service of the Stock Ex- 
change, with annual examinations there- 
after. The same advantages are offered 
the member firma. The plant includes 
a chemical laboratory, X-ray laborato- 
ry, electrocardiograph physiotherapy, 
and denul departments. Dr. Glaiebro^ 
has six associate physkians, including 
an eye and ear, nose and throat special- 
ist, pathologist, and dentist, also nufsias 
and technicians— 23 in all besides 11 
cwsiilUng physicians and surfesioa. 

» 





dlNttiba 
&• jlM ifrwajf^ iatemiK 
doa4f noMiikd b itfU th« nue 
'ririblM!«r Ute hitt^ field liet ie ao 
tiM b Ueaketed by fog. Tbe te- 
liohe eeoired by the deretopment of la- 
tnoment flying nnd of radio naTigatlon* 
al aMa to point-to-point ^ing are dien 
anlliiM tbrouflb the lack of meana for 
aafe landing under advene oonditiona 
of vblbility. The rigorous nuiintenance 
of sdieduled flying by day or night re- 
quires the removal of tUs last great 
haiard to the reliability of air travel and 
transportation. 

A radio system of blind landing aids, 
developed in the aeronautics research 
divbion of the Department of Commerce 
at the National Bureau of Standards, 
gives good promise for the solution of 
this difficult problem. The results al- 
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TUa ayaiai^'Ucliides three dnnents above die honaontaL It It uaed in such 
in order to indfeete the podttbn of the a way aa to provide a y«^ convenbmt 
UfwHtig airplaiiw tft dfafowistnfis as gliding path foT the landing airplane. , 
it approadheb and reachea the point of A general idea of the use of the com- 
btuU^ Lateral position, gben for the plete system mny be had by reftwnce to 
purpose of beeping the airpbne directed Figures 1 and 2. Figure 1 b a plan view 
to 4fld wtt desir^ Unding-fieldrun- showing the location of the ground trans- 
way, b secured through the use of asmall mitting equipment for orienting a pilot 
directive beacon, of the same type at the along the desired landing runway, while 
vbual radio range-beacon pn^ed for Figure 2 Ulustrates the function of the 
point-to-pobit flying on United Sutea landing beam when used in conjunction 


atrwayi but lower in power and using 
small loop antennas. Longitudinal posi- 
tion, to inform the pilot that he has ar- 
rived within the boundaries of the land- 
ing field, b given by a boundary-marker 
beacon opm-adng on the same radio fre- 
quency aa the runway localising beacon. 
Vertical guidance is given by an inclined 
ultra-high-frequency radio beam. This 
landing beam operates on a frequency of 



tigttr* li Layout of grov 


with the other elemenU of the system. 

R eferring to Figure i, the two- 

kilowatt directive radio beacon with 
large loop antennas, shown at A, is the 
main radio range-beacon provided for 
point-to-point flying on the fixed airways. 
This beacon is normally located just off 
the airport (so that the large loop 
antennas may not constitute an obstruc- 
tion to flying), and serves to direct an 
ung airplane to the vicinity of the 
airport A medium-frequency receiving 
set is used on board the airplane for 
receiving the course indications from 
this beacon. Utilizing a sudden cessa- 
tion of received signd which occurs di- 
rectly over the beacon tower, it is pos- 
sible to locate this beacon to within 100 
to 1000 feet, depending upon the alti- 
tude of the airplane. 

Before reacliing the beacon tower, 
the pilot has learned the wind direction 
at the landing field either through the 
Government weather broadcast or by 
two-way radio communication with the 
groundUpon receiving the sero-aignal 
indication, directly over die tower of 
the main beacon, the pilot retunes Us 
medium-frequency reedving set to the 
frequency of the low-power (200-watt) 


ready obtained with this 
system indicate that it wlR 
soon be ready for use un- 
der the severe conditions 
encountered in commer- 
eial air transportation. 
The aystem has been de- 
veloped to be adaptable 
for use in conjunction 
wi^ the radio na^Uom 
alikb already bei^ pio- 
videl ;|or point-to-point 
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Ae Biain beacon relatire to the deeired 

runway, the pilot then usee his naviga- 

tlonal iutrument (such as the magn^c 
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Fatar* 5: The tunsd-taed v«Mal indicator 


R eference to the three-dimension- 
al illustration in Figure 2 will 
show how suitable indication of abso- 
lute height above ground is secured. 
The vertical space pattern of the in- 
clined ultra high-frequency landing 
beam ia clearly indicated. The polar 
pattern in the horizontal plane is about 
the same as that sliown in the vertical 
plane. The airplane is readily directed 


suitable fur landing. If the airplane 
rises above thia line of equal intensity 
of received signal, the meter deflection 
increases, while if it drops below this 
line the meter deflection decreases. 

Several important advantages result 
from this meUiod of furnishing altitude 
indication. The pilot following the land- 
ing patli is automatically kept above 
olMtructiona and no longer needs a 


order to effect a safe landing. Secondly, 
the landing path may be of different 
shape to suit different landbg fields. 
This is of particular importance in get- 
ting into a small field. A third ad- 
vantage lies in the fact that in the act 
of following the landing path, the pilot 
automatically “levels off,*' thereby 
facilitating a normal landing, albeit 
84>mewhat fast. 


approximately along the horizontal axis thorough 

of the beam by means of the 

course indications from the run- 
way localizing beacon. It does 
not, however, fly along the in- 
clined axis of the beam hut on' 
a curved path, the curvature of 
which diminishes as the gnmnd 
is approached. Tills path is the . 
line of equal intensity of re- 
ceived signal below the vertical 
axis of the beam. The diminu- 
tion of intensity as the airplane 
drops below the inclined axis is 
compensated for by the increase 
of intensity due to approaching 
the beam transmitter. Thus, by 
flying the airplane along such 
a path as to keep constant the 
received signal intensity, as ob- 
served on a meter on the in- 
strument board, the pilot comes 
down to ground on a curved line 


two foeoliiinc 
■o that tho pitot may olwon Uod Into 
tho wind. Only ono runway Moeoa will, 
liowavar, ba oparatad at a givta tlmt. 


knowledge of the terrain in In following the landing path prior 

to entering the marker btmeon 

zero-signal zone, the pilot main- 
tains an air speed somewhat 
above the landing speed of the 
airplane, insuring complete 
controllability with some mar- 
gin to spare. Upon receiving the 
marker indication that he is 
passing over the boundary of 
the field, the margin over the 
landing speed may be reduced. 
The landing is therefore made 
at a speed more nearly ap- 
proaching tlie normal landing 
speed of the airplane. A fourth 
advantage is that tlie landing 
glide may be begun at any de- 
sired altitude, within a rather 
wide range (within 500 to 5000 
feet). Thus, referring to Fig- 
ures 1 and 2, once Uie pilot baa 
oriented liimsclf in a direction 
along the runway, at any dis- 
tance from the landing field, he 
. , j , . I flies at a convenient altitude, 

' beam indicator shows a prede- 
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termined deflection, at which point he 
begina the landing glide. 

As has already been pointed out, the 
medium-frequency receiving set nor- 
mally employed for the reception of the 
weather broadcast and radio-beacon 
aorvices is also used for receiving the 
signals from the runway localising and 
marker beacons. The localizing beacon 
is of the visual type, permitting the oac 
of automatic volume control in its re- 
ception. This is quite essential, since Ae 
pitot, in making « landing, is oen- 
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corned with ao many thingt that tie 
harden of cloee manual adjustment of 
receiving set sens tiv ty must be ehm n 
ated 

Automatic volume rantrol also per 
nuts the use of a distance ind cat r 
‘Ihw mstrument consists of a miUiam 
meter in the plate circuit of the radio 
hreqaency tubes of the receivmg set 
and corresponds to the conventional 
tuning meter in broadcast receiv ng sets 
employing automatic volume control As 
the intensity of the received signal m 
creases the plate current decreases 
This instrument may therefore be call 
brated approximately in miles from the 
runway kcalaing ^ocon suUon lu 
operation is of cons derable assistance 
to the pilot when circluig the locahz 
Ittg bea^ (dunng the process of find 
mg the desired runway) and also in 
ghrmg the pilot a sense of approach to 
the landing field once he has oriente 1 
himself along the runway 

Aff electrical filter circuit is con 
neoted In the receiving set output 
to direct the lOOihcyole aural si(^ 
raoehmd from tbo boundary marker 
beoeon to the pilott bead tele^mnes 
and the double awdulatioB si^ul re 
ceived from die runway localitlgg bea 
ecn to the vieaa)«ourae hidieatcr The 
eporco bMUcftor may be dtber dm reed 
bldBcsIer type, na dwwn m Figure 3, 
at dw gffOHMmw pointer type operated 
by A Had dcAoerter ha wbidi the defleo 
tMHdb o| dm lero^entm Instrumsat are 
m iba dilation of deeiatma of the air 

eeiviag reqofred frrilipfMi^tKm 


of the landing beam signals No manip 
nlstioa of this set on the part of the 
pilot IS required the tuning is fixed 
Smee a Um of oonstant mtensity of 
received algnal u followed no control 
of volume la necessary The rectified 
output curreia from thia sot is fed to 
the meter constituting the landing beam 
indicator To facilitate lU use this m 
Btniment is maunted on lU side so that 
the pointer moves verucally instead of 
horuontatty The deflection to be kept 
constant (oorrcspimding to the desired 
ghde path) n chosen at half scale read 
mg the mslroaant pomter being then 
m honxontal position A rue of the 
pomter above thu posit on indicates 
that the ofr^ane b above the proper 
landmg path idule the re 
verae b tnje if the pomter 
falls below U« horizontal 
position 

Assume neW^at the xero 
centH' pt^BAW iw*ra 
ment n aa pl ByeB for seeur 
mg mnwaf fauboa 

tons lliia bietiWent may 
bo combined widt the land 
ng beam iadbator into a 
suigla instramart (see Fig 
ure 4) uddob ¥ BWch sim 
pier to wt duiti die two 
separato ttMitoMato. Two. 
r^waoM UpfrAN provided 
on the feoPidNhe.^ombBied 
Msfrumtoti im rMt$l refr 
ereaetHfe fU l rtWW l ilng to 

sisSlSSs 

Ime to landing 

padi TbA iwtoier* of dm 
niitway<«c«Hr Ibdttsator abd 


^ hw^inttbifldkattNr ara atntoged 
aotbat d^ enae egdi admr the lar^ 
tosr aadvingto dm rl|^ or laft of ^ 
vetfloal refetenee Inm and the latter 
above or bdow dm bormanial reCetanco 
line The poaltioB of dm point of inter 
aeetioa of the two pomters thim gives 
dirou|^ a am^ reading the poaitKtt 
of the airplane with respect to dm mn 
way and proper landing padi 
The inatnunent mdmitions for sev 
oral arbitrary poaitions of the airplane 
are given m F^re 5 At (1) the air 
plane h to the Mt of die runway course 
and too high at (2) the airplane u on 
the runway course and on the proper 
landing path at (3) the airplane is 
to the n^t of the runway course and 
too low 

T he runway localixmg beacon is ea 
sentially a 200-watt double module 
tion beacon The two loop antennas 
crossed at 90 degrees carry currents of 
the same earner frequency but modu 
lated at difierent low frequonoies — 65 
and 86 7 cycles These antennas are 
so oriented that the vertical plane con 
taming the axis of the landmg field mn 
way lusocts the angle betwoon the two 
antennas An airplane flymg m this 
plane therefore recavea eqiMl signals 
from the antennas On eitbar si£i of 
this plane the signal received from one 
antenna is greater than from the other 
On the airplane a visual mdicaung m 
strument la employed which indicates 
to the pilot die relative magnitudes of 
the signals received from t^ two an 
tennas and conseqnendy the relative 
position of the airplane with respect to 
the ranwsy 

The boundary marker beacon oper 
ates on the same carrier frequency as 
the mnway localizing beacon and em 
ploys a transnutung loop antenna 
The receivmg system on the airplane 
IB as shown m Figure 6 The filtez 
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ttiilt MTVM to xKreet the reed fre- 
qoeneiei to the reed indicator or reed 
Converter, and the lOOO^ycle marker- 
beacon aignala to the head telephones. 
The automatic volume control is con- 
nected across the course-indicator ter- 
ndnals and, consequently, is actuated 
only by the localizing-bMcon signals. 

The landing beam consiste essentially 
of a horlzonuJ polarized beam directed 
at a small angle above the horizontal, 
this angle and the degree of directivity 
being so adjusted that a predetermined 
line of constant field intensity will mark 
out just the proper gliding path, clear- 
ing all obstructions and convenient for 
landing. In the set-up at College Park, 
Maryland, the beam is transmitted on a 
frequency of 93,700 kilocycles (3.2 
meters) and is oriented in the same 
horizontal direction as the course of 
the runway localizing beacon. 

A n ultra high-frequency was chosen 
. for the landing-beam transmitting 
system in order to secure the attendant 
r^uction in size and simplicity of 
equipment. A photograph of the direc- 
tive antenna array, as set up at College 
Park, is shown in Figure 7. This is 
housed in a shed for protection against 
weather. The ultra high-frequency 
source (93,700 kilocycles) is coupled 
to the horizontal doublet. A, (made 
V^-inch copper tubing), which serves 
the radiating antenna and is accurate 
tuned to the frequency of the sourt 
About 0.8 of a meter behind the radii 
ing antenna is placed a reflect! 
antenna, B, also a horizontal doubh 
tuned to a frequency somewhat lowei 
than the frequency of tlie soui 
approximately every meter in ft 
the radiating antenna, horizontal-doub- 
let directing antennas, C, are placed. 
These are tuned to a frequency some- 
what higher than that of the source. 
This array of antennas is supported on 



Figure 8: The electron tube osdl- 
letor end doublet sending antenna 
for 93,700 kilocycle landing beam 


a horizontal wooden structure, D, ap- 
proximately 2.75 meters above the 
ground, and pivoted on the vertical sup- 
port E. To obtain tlte proper vertical 
directive characteristic, the wooden 
structure, D, is tilted approximately 
eight degrees above tlie horizontal. 


The necessary power output on the 
high frequency us^ is secund through 
the use of a 500-watt three-element 
electron tube. Figure 8 shows the 500- 
watt tube anti associated apparatus, in- 
cluding the horizontal doublet radiating 
antenna. 

The receiving circuit arrangement 
(see Figure 9) uses only two tubes 
without regeneration. This receiving 
circuit requires no adjustments on the 
part of the pilot. Even the volume con- 
trol is dispensed with, since the path 
followed during the use of the receiving 
set constitutes a line of constant field- 
intensity of the directed beam. A 224 
heater-type screen-grid tube is em- 
ployed for the detector, to afford the 
necessary high amplification without 
undue microphonic noises. To obtain 
good efliciency it is necessary to con- 
nect the detector tube directly in the 
center of the horizontal doublet anten- 
na. The radio-frequency detecting por- 
tion of the circuit is confined to the 
section above the four radio-frequency 
chokes. (See Figure 9.) The four leads 
running from the lower side of these 
chokes carry either direct current or 
the received audio modulation. 

The detecting portion of the receiv- 
ing circuit (within the dotted lines) it 




external to the airplane, being mounted 
in a streamline weatherproof box about 
14 inches above the top wing. (See Fig- 
ure 6.) The doublet antenna is in the 
form of two copper rods housed in 
wooden streamlined supports projecting 
from the streamlined detector box. The 
rest of the apparatus, which includes 
the audio amplifying tube and trans- 
former, oxide rectifier, A and B bat- 
teries, and indicating instrument, are 
located within the airplane. 

Figure 10 shows an inside view of the 
streamlined detector box. The amplifier- 
rectifier unit is also shown. The oxide 
rectifier eliminates one tube, and has 
been found perfectly stable in its op«a- 
tion at the low frequency employed. The 
streamlined detector bM antenna 
system is arranged to plug in electrical- 
ly to the supporting upright on Ute 
wiiqj, a five-terminal plug making: die 
necessary connections. 


A SPLINTERED PLANET? 

By HENRY NORRIS RUSSELL, Ph. D. 


I, the Unle Mteroid Eroe, 
Mi .«ene wd gone. I.ait Juuuy 
it hudly note thu 16,00(^000 
' . the eert h M^aer eey 


tion they have once mote been Wiige. ex- 
ceeding a mag n i tud e in range. 

Thle eem §t int glance a very ex- 
traordinaiy. aon oi beha^, tndte out 
of heepiag.w^t^ orderly l|ip|die]khk 
negr«pa.^:|^Q»0th^ |j>e tt o mw >- 
But one at leMt h«i (emaiaed 

_ ^ nnifoim: th|6 jUjniod of niilatfoli haa 

|;p|^. ^jna t^ aa far off and remained 11m lateen 

and it will not come ation by Can|ih(dl of Harvard b P 16* 
for more than half a 12‘.94 and muat be correct to a very 
ecMuity, small fracthm of a second. 

tbe btuidreda of photographs which 
were taken at many observatories now 



tioos from which should result a 
accurate determination of the 
planet's distance, and hence of 
the sun’s, than has ever been 
made before. But this it a huge 
labor which will occupy years 
to oome. Meanwhile, astronomy 
has been enriched by direct ob 
. servatitms of a simpler but no 
less interesting sort 

T hirty years ago, in Feb- 
ruary 1901, when Eros was 
also near the earth thou{^ not 
so near as this time, the (^oman 
astronomer von Oppoixer noticed 
that its brightness appeared to 
change from night to night, and 
even from hour to hour. His dis- 
covery set many observers to 
work and it was quickly found that the 
variations were large and rapid. In an 
hour and a quarter the asteroid dropped 
from full brightness to less than 20 per- 
emit, to recover in about the same inter- 
val Further study showed that alternate 
minima were not equally spaced nor 
equally deep and that the full cycle was 
P 16*, during which the brightness rose 
and fell twice over, to repeat iU changes 
accurately. Within a few weeks the 
amplitude of variation decreased greatly 
and in May the changes were hardly 
perceptible. 

In 1903 and 1905 the variation was 
again observed, with the same period 
M smaller range— frinn <P5 to 0“A 
but In 2907 long and careful ebserva- 
rioos abowed no variaUBty at all In 
19ii the variation waa amadl 0<v.3, and 
JnA9I6 -aboat tbe same. In 1919 a large 
mrfaticto rf I**,!! reappeared, the planet 
batafejetit timef aa bright at amxinmm 
aa a^atlpblitiim^bat in 1921, the changes 
ngrin riitiML At the recent opposl- 



ths positioa of the srrow heed in the citcls 


This indicates that there is really 
some adfonnly recurring process be- 
hind the variation. Tbe obvions sugges- 
tion that we have to do with a rotation 
of the planet wae made by the earliest 
of obs^ers and has sbee been widely 
accepted. During each rotation there are 
two maxima and two minima of bright- 
ness. This might occur b either of two 
ways. First, tbs planet might be ipotted 
in such s way that, aa it turned, two 
light and two dark regions successively 

occupied the principal part oi the vis- , , ^ 

ibie side. SeMiidly, it might be Irregular last few months, for e x am pl e, iiWMad 
in shape. If it Were e^gated like a of moving eaat and wear like the more 
cake of soap or. a brick, and routi^ conventional planeta, it haa awept far 
about <Hie ^' Ha ahbrter diameteta, it to the north bto Urea Major awl 
would altenta^ appear aide on and plunged rapidly southward into Hydn. 
end .(m anil io eiu^ in apparent These great ohangee b tiie direetion pf 
brightaeae, even though so remote that tbe planet from tbe eartii, or bi tlw 
no telescope could show it ae a per-' earth from the planet, afford exce^ 
ceptihle ^H^'and there would obvbaely tional play for the effects vAlch. ka^ 
be two mamnU and two minim a of light jnst bwn diacuased and It is therefore 
b eadi remlution. The two bypothwee no longer surprising that its varbtiona 
* the pla^ may seems so erratic. 


well be spotted M vrell aa doogated, b 
. which ease the variathm In Ikrightness 
during a rptatieia mi^ be eonplioated 
witii tbe unequal maufanu und miniwn 
The niaaikaMe,flh«a^ b dm riu^ 
Mvariatimi ahw'ijmf q oimlana- 
tioa. B tbe idwbV 6^^ 1* b^y 
bolbed M iif Ra eihit^m 

known to be tN bmp Ubaas^e, 

hwkbg from tim earth, vtiS adtnetimes 
find ouraelves above tlw equator and, 
again, may be abndat b line whb the 
In the latter case, evaoi if we have 
powerful enoa[d> tebeeopea, we would 
see Eroe at a ipotted disk, perhaps of 
irregular sbap^ turning nund and 
round lb own center bnt always 
keeping the tame tide toward us. 
Thm would obviously be no 
changes in the total amount of 
light which oar telescopes re- 
ceived and if they were not large 
I enough to define tbe outline of 
I the disk it would look as though 
^ nothing were happening. 

¥k/HEN the earth lies b the 
W plane of the planet’a equa- 
tor we will lee all sides of the 
latter in succession aa it rotates, 
and get the full benefit of any 
changes b brightness arising 
either from irregubrity of shape 
or variations b the diameter of 
the surface. For btermedbte 
angles of vbw we will find a gradual 
change b the range of variation. The 
effect will always be aero for the ob- 
server above tbe poles but need not 
necesearily be a m a ximum for one b 
the equatorbl plane, and of courae the 
brightness of the planet seen from the 
same distance above its north and aouth 
poles may be quite different 
The high eccentricity and inclination 
of Eros’ orbit moke its apparent mo- 
tions in the heavens more varied than 
those of any other planet Daring tbe 
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From obBervatinns at a sufTiripntly 
( large number of oppoHitionn wiili EroH 
in various parts of iln- lu-iivi-os U slumlii 
be possible to work out 'Ik- posiiion of 
■ the planet’s po|. .iml i ijuiiior. ’I'liU 
done, it remains I o li - 

the planet and tin imt- 
face. Here an 

hoped for, since o ' ’ 

to disentangle t)>. 

spottedness. It i 

that if we were 

of whatever sha: 

matter, colored 

it is possible t< 

and i^nt iu si 

such brightness and color that, if the 
two bodies were set up tide by side, 
illuminated equally by the sun, and 
viewed from a gnat distance, they 
would reflect equal amounts of light of 
the same co1 

direction the- > inim 

direction th 
Photometric 
guishable, ; 

the spheric -i ippearii 1 . 1 i " 

moon but i ; ' 

moon or even a narrow crescent. It 
might seem, then, that there is no hope 
at all of determining the "hope, hot if 
this is so irregular that one part ot the 
surface may eclipse another, as seen 
from the earth, or shade another from 
the sun’s rays, the resulting light varia- 
tion may be such that no possible paint- 
ing of the surface of the sphere could 
reproduce it. 

T O determine from measures of 
brightness alone whether this was 
the case, and deduce as much as one 
could about the planet’s shape, would 
be a difficult problem. Fortunately the 
recent close approach of Eros provided 
a solution by the simple process of look- 


ing at it directly with a large telescope. 

Van dell Bus and Finseii. with the 
26*^-inch refractor at the Union Ob- 
scirvatory of tin; South African Govt-rn- 
ineiit at Joiiuiiiie.shiirg. iiiitieed early in 
; . briiary tliut tlie disk of Eros was not 
eiii-ular but definitely eloiigateil. so that 
till- |>'jMi t liHik.-il lii'- a v.-rv c lose dou- 
' - . \ii hoili'. 


continuing whenever the state of the 
sky and seeing permitted accurate ofah 
servatkm, and s^ced to fix a rotation 
period os 0.2195 days or S'* 16", agree- 
ing exactly with that of the light varia- 


’ It •>! 


I'l till!- Ill'-' 


about 0 id. iduice Lius was iti,oUU,000 
miles from the earth, this corresponds 
to 14 miles, 

1 his quantity probably represents the 
difference between the longer and 
shorter diameters. The average diameter 
may be estimated roughly from the light 
reflected by the planet, and comes out 
about 20 miles if we assume a low re- 
flecting power like the moon’s, or ten 
miles if Eros has a high albedo like its 
sister asteroid Vesta, 'file great range 
of brightness which has sometimes been 
observed, corresponding to a ratio of 
more than 4 to' 1, indicates that the 
actual elongation is pri-bably of this 
order. The assumption that Eros is 
about 20 luiles long and 5 miles wide 



and thick would reconcile the data, 
jirovidcd that the reflecting power of 
the surface is liijih. This is of course 
only a provisional ctstiniatc. When the 
ciliM-rvalioiis of the past opposition are 
fiilK wiirked up anil supplemented by 
a study of those of earlier years we 
may learn a great deal more. 

Tile- incestigatois who tlt-al with the 
i\ li.i- ■ "ti-..- ■ I , f,,r the 

shape 
- of ro- 
:he body 
.1 velocity 
•rm. If these com- 
'■iterpretation 
of the light curves and their changea will 
demand keen mathematical tkill and be 
just the thing to tempt the enthuiiast 


II^EANWHILE wo may wonder how 
' en B small one, could 


"1 dinary a form. Large 
: as the earth must necet- 

... almost spherical or, at worst 
ily flattened toward the poles by 
1 .jcir rotation. In such masses the gravi- 
tational forces in the interior are so 
great that they would crush the hardest 
rock and make the stiffest metal yield. 
A body of irregular ahape thousands of 
miles in diameter would aliimp under 
its own weight like a mass of tar on a 
hot day, until its surface had become 
almost uniform. But in the case of a 
small asteroid the gravitational forces 
are less than a hundredth part as great, 
while the strength of the materials is 
the same, and an irregular form, once 
in existence, should endure. 

But how did Eros get its shape? If 
the planets were formed by cooling and 
condensation from incandescent matter 
ejected from the sun one would suppose 
that each one had finally solidified from 
a liquid state in which it must have 
been nearly spherical. 

Seeliger, shortly after the discovery 
of the variation of Eros 30 years ago, 
suggested that the planet was but a 
fragment of an older and larger as- 
teroid, split off by a collision with an- 
other asteroid at some incalculable date. 
The asteroids are so small that colli- 
sions between them must be very rare, 
but it is certainly possible that such an 
event may have occurred. The unusual 
orbit of Eros, so much smaller than that 
of any other asteroid, fits in with this 
hypothesis, suggesting that this partic- 
ular fragment flew off from the colli- 
sion in such a way that its motion 
around the sun was slower than before, 
making its orbit smaller and bringing 
its perihelion in elooe to our orbit 
Similar though less striking variations 
in brightness have been detected in 
several other asteroids and a full study 


may help toward an undertUnding, not 
only of the nature of these small b^iea, 
but of the origin of the solar system.— 
Princeton University Observatory. 


THE NATIONAL AIRCRAFT SHOW 

By PROF. ALEXANDER KLEMIN 

In chtrgt, DanitI OutganlialBi Sckooi ot Atroaautlct, Naw York Unlraraity 


T he aircraft industry, bent on re> 
trenchment like so many other in- 
dustries, decided to have but one 
show this year, the one which has just 
terminated at the Detroit Municipal 
Airport The decision was fully justi- 
fied. Instead of a number of scattered 
and uneven efforts, there was one con- 
centrated drive to show the American 
public what the aviation industry is do- 
ing — besides breaking records. The at- 
tendance was enormous; 81,000 people 
paid for admission during the nine days 
of the show. The public was keen, well 
informed, and critical but interested. 
Eighteen percent of the visitors were 
children under 14 years of age, mostly 
boys, who collected vast quantities of 
catalogs and leaflets, asked more intelli- 
gent questions than their elders, got in 
everybody’s way, opened and shut all 
the cabin doors, pulled all the handles 
and switches they could, generally had 
a glorious time, and determined to be- 
come famous aviators. 

In spite of the pessimism 
from which aviation people 
are suffering, flying does 
grow. A total of SOS pilots 
registered in the “arrival” 
column of the airport regis- 
ter. On one day 256 land- 
ings and take-offs were 
chalked up. 

An aircraft show is not 
as clearly directed to the 
public as is an automobile 
show. From a business 
point of view, the attend- 
ance of dealers, flying 
school operators, and others 
professionally engaged in 
aviation is even more im- 
portant, and from this point 
of view, also, the National 


Aircraft Show was a pronounced suc- 
cess. There were real sales! Seventeen 
of the 41 airplane manufacturers who 
exhibited, reported orders for 636 air- 
planes, valued approximately at 1,652,- 
751 dollars—a figure probably never 
equaled on any similar occasion. 

The industry is chastened, deflated, 
but on the whole sound and confident. 
The reasons are not far to seek. There 
are more and belter airports, many rap- 
idly growing transport lines fur mail, 
freight, and passengers. Competition 
has largely eliminated the smaller man- 
ufacturers of planes, and the survivors 
have a higher standard of excellence 
in their products. Finally, the Ameri- 
can public can now buy better planes, 
cheaper planes, and a greater variety 
of planes. 

One of the great automobile manu- 
facturing corporations proudly states 
in its advertising that it has an auto- 
mobile for every purse, and lists a num- 


ber of types, sizes, and prices. The au- 
tomobile, however, is strictly limited in 
size and general characteristics — four 
wheels, a wheel base with certain limi- 
tations, roads which do not permit ex- 
tension of weight beyond a certain fig- 
ure. In the airplane the number of dif- 
ferent types is far greater, because no 
such limitations exist. 

A YOUNG man who has secured his 
private pilot’s license, and fcek 
that he really must have a plane at the 
local flying field can purchase a small 
single sealer, equipped with a modified 
motorcycle engine, at an expenditure of 
less than 1000 dollars, and have a rea- 
sonable sport plane at his command. 
If he wishes to spend 300 to 400 dollars 
more he can buy a single sealer pow- 
ered with a 45 horsepower engine which 
will do close to a hundred miles an hour. 
If he wishes to retain sociability when 
flying, he can at an expenditure of 1500 
dollars purchase an excel- 
lent two-seater in which he 
can offer original and thrill- 
ing hospitality to his 
friends, at a cruising speed 
of 80 miles per hour. In all 
three purchases, his main- 
tenance costs will be rea- 
sonable, particularly if he 
is willing to do a little me- 
clmnical and inspection 
work himself. 

For 2500 dollars or so, it 
is possible to get a snappy 
sport trainer, with an en- 
gine of between 75 and 90 
horsepower, in which well 
over 100 miles an hour is 
obtainable, and with a fuel 
capacity more than suffi- 
cient for cross-country work. 




The l«ddiMd Orleor with laadint tsar tntractoA 
full loadt this ptone can fly at 219 mllas par hoar 



The lew-winc Northrop Alpha, whh acrowasoJottoai for 
six pxssMpsrs. Tho poet’s open cockpit b hi coatar 
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plane for iiae wiwre water landing plaoM are readily available 



Bringing in a Heath Center Wing with "hand* off" 


Juat another few hun- 
dred dollars and the flying 
enthusiast can be the proud 
possessor of a completely | 
equipped two or three seal- 
er, with enclosed cabin, ev- 
ery comfort and accessory, 
including all instruments, 
heating, lighting, brakes, 
and so on. 

For a little under 6000 
dollars, a well-t<i-do indi- 
vidual or an enterprising 
bu.siness house can pur- 
chase a four-seater sedan, 
with 200 horsepower to 
drive it through the air at 
say 120 miles per hour, 
which will be the last word in comfort, 
equipment, and strength. Two- an<l 
three-seatcr omphibions which make the 
owner free in the air or on land or 
water, can be purchased within the same 
price range. 

Luxurious air yachts, giant transport 
planes, sjwrt planes wliieh approach 
the 200 mile an hour mark, freighters, 
not of such interest to the general pub- 
lic, but of supreme importance to the 
air-line operators, give the American 
airplane a scope and utility which 
would have been unbelievable four or 
five years ago. 

H ere is what the Heath Parasol, a 
small plane equipped with a modi- 
fied motorcycle engine and selling at a 
price within the reach of a moderate 
purse, can do: Landing speed 28 miles 
per hour, high speed 85 miles per hour, 
with only 27 horsepower at 2700 revo- 
lutions per minute. The over-all span 
is 25 feet, the length 17 feet. A single 
sealer sucii as this is really handy. The 
builders of the Heath Parasol have now 
brought out another smaU plane with 
cantUever wings. The pilot is bringing 
it in, hands off, and having lote of fun 
if our photograph tells the story. 

The Buhl Bull Pup, another small 
single seater, with 45 horsepower in its 
Sidcely thr^cylinder en^e, is a 
three-in-oae plane. It can be purchased 
with beginner, intermediate, and ad- 
vanced wing^ of progrewively decreas- 
ing area. Ttie begiraer can practice 


with the largest wings which ullow him 
to land very comfortably and slowly. 
Ah he becomes more expert he can pass 
to the intermediate wings, and when 
practice has made him perfect he can 
use a set of clipped wings and race 
at over 100 miles an hour with his tiny 
craft. 

The air flivvers have even put on sea 
legH. Une of our pictures shows the 
Bull Pup with a pair of small floats. 
Only a rudimentary beaching rig is re- 
quired for such a light seaplane, well 
under a thousand pounds in gross 
weight, and nothing could be a butter 
inediunf for thrilling yet safe sport. 
That the public is interested in the 
small plane was demonstrated by the 
many sales of this type. 

One of the hindrances to private fly- 
ing is the comparatively high cost of 
flight instruction. The Department <if 
Commerce now insists on a ground 
course and on 10 hours solo flying (solo 
generally comes after six to eight hours' 
dual instruction) before granting a pri- 
vate pilot’s license, 'lliis may mean an 
expenditure of as much as 500 dollars. 
Therefore a number of ingenious 
schools and Instructors are reverting to 
the old days, when part of the instruc- 
tion was given on "penguins,” machines 
with clipped wings, in which a student 
could taxi rapidly over the field, learn 
to control his engine, to make Hums, and 
so on, without actually getting off the 
ground. A number of different devices 
for ground training have appeared 


lately; “trainer," “orienta- 
lor,” “coordinator” are the 
various terms employed for 
such apparatus. 

Visitors to the show, just 
l)efore entering the tent 
outside the main hall, were 
tempted to get a quarter’s 
worth of entertainment and 
instruction in the ground 
trainer shown in one of our 
pliotographs. The ground 
trainer is a fairly accurate 
reproduction of an actual 
airplane, complete with 
ailerons, rudder, and eleva- 
tors, centrally mounted on 
a ball-and-socket joint, and 
provided with a propeller driven by a 
10-horsepower electric motor. It is much 
liardcr to keep one of these devices on 
an even keel than at first appears, and 
the craft unit persist in diving, stalling, 
or banking sharply. Our readers are 
advised to try their skill on such a 
trainer at the very first opportunity! 

T he Lockheed Orion in flight, with 
its landing gear retracted, makes a 
wonderful impression. Wings, without 
a single external brace, blend grace- 
fully into the streamline fuselage. The 
two-place open cockpit scarcely breaks 
the upper surface of the fuselage. 
Around the engine is a Venturi cowl 
reducing the engine’s head resistance 
to a minimum. The Orion can carry 50 
cubic feet of mail or express at a top 
speed of 219 miles per hour; fully load- 
ed it can cruise for 840 miles at 185 
miles an hour. The engine is a super- 
'■harged Pratt 4 Whitney, delivering 
450 horsepower at 2100 revolutions per 
minute. 

While this is being written, crack 
pilots of Uie British Royal Air Force 
are gr<M>ming their Schneider Cup rac- 
ers over the waters of the south of Eng- 
land to do 400 miles an hour next 
September. The racers lead, but com- 
mercial designers try to bridge the gap 
as quickly as they can. An overnight 
service from New York to Los Angeles 
is not many years away. 

Even in luxuriously appointed cabin 
planes, phenomenal spee^ are being 
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KaroM F. Phcairn, thaldag han^ with Pratidtiit Hoovtr, oa tha occaiion ^ tlia 
landing of an Aot^ro on tha WhiiaHoiHolawn. ColUar Trophjr on cantor Nand 


obtained. The NoHhrop Alpha is a 
beautiful ship, streamlined to the last 
degree, which can carry six passengers 
in the utmost comfort, at a speed of 
185 miles per hour. The Alpha also 
points the way in sound, heat, and cold 
insulation, and in the smooth metal 
covering of its entirely metallic wings 
and fuselage. American designers are 
now finding it possible to displace 
wood, to have a perfect metal surface 
instead of rough fabric on their planes, 
and also to make the thin metal skin, 
some 15 thousandths of an inch in thick- 
ness, give its shore of structural strengtli, 

A nyone who has seen a Ford tri- 
L motor (such as the craft perma- 
nently exhibited in the waiting room 
of the Pennsylvania Station in New 
York City) will have remarked that the 
metal covering of wings and body is 


at the White House, just before Pres- 
ident Hoover presented the 1930 Collier 
Trophy to Harold F. Pitcairn for the 
greatest achievement of the year in 
American aviation, namely the engi- 
neering development of the Autugiro. 
The space on which tlie landing was 
made is only 300 feet in length by 100 
feet in width. Ray circled the White 
House twice and then landed without 
the slightest difficulty, stopping after 
a run of 50 feet or so. It is achieve- 
ments such as this that have convinced 
the public of the possibilities of the 
Autogiro for private flying. At the 
show, visitors exhibited intense interest 
in the two beautiful exhibits of the 
Autogiro Company of America. Our 
photograph shows the smaller of the 
two models exhibited, the PAA-I, a two- 
place, tandem cockpit machine, driven 
by a 125 borseptiwer air-cooled .engine. 


We have had occasion to describe the 
Autoglro rather folly in a previous 
issue, bat this photograph gives an ek- 
ceptionally clear idea of the general ap- 
pearance of the craft 

r r ' roold carry us too far afield to 
describe all the splendid engines ex- 
hibited by some 18 manufacturers. Air- 
craft engines are constantly increasing 
in power for a given weight, and in 
reliability and endurance, but no radical 
innovations or changes were in evidence 
at the show. It was rather surprising 
to see but one water-cooled engine in 
the whole vast hangar, the one installed 
on the Ford Freighter; all others were 
air-cooled. 

A great many of the medium powered 
engines were of the inverted in-line 
type. As shown in our photograph of 
the Autogiro, the in-line inverted type 
gives the front end of the fuselage a 
very clean appearance with maximum 
vision fur the pilot. 

While much experimentation is go- 
ing on quietly on tlie aircraft Diesel, 
only two engines of this type were 
exhibited — the Packard and the Guiber- 
son. The advantages of the aircraft 
Diesel in its ability to use economical, 
heavy fuel oil have often been dealt 
with. These advantages assure a bright 
future for the type. The Packard Diesel 
is giving a good account of itself in 
various long flights. A recent improve- 
ment in the Packard, of rather too tech- 
nical a nature to be dealt with briefly, 
allows the Diesel to be throttled down 
just like the gasoline engine. This is of 
inestimable advantage to the pilot in 
landing. 

The dictates of the Editor have made 
us keep this story short. We have 
glossed over many examples of the air- 
craft builder’s art, many wonderful de- 
vices. Perhaps the reader will be moved 
to visit the next aircraft show for him- 
self! Such a visit will be well worth 
while. 


corrugated. Such semi-circular corruga- 
tions are intended to give local strength, 
but naturally they also mean a little 
more air resistance. The Ford Freighter, 
like several other modern craft, has a 
covering of flat sheet dural. Designers 
give stiffness and strength to the cover 
by internal stringers or braces, and 
thereby make theta- planes both faster 
and neater in appearance. The pilot’s 
cockpit, with sharply pointed wind- 
shield, is at the front just behind the 
engine. 

The Ford Freighter has a span of 70 
feet, and with a 600 horsepower, water- 
cooled Hispano-Suixa engine, it can 
cruise at 110 miles per hour, although 
the freight capacity is about 2000 cubic 
feeb 



Three days after the end of the De- 


troit 9iow, an Autogiro piloted by 

James G. Ray landed on the south lawn A mods rat s power Antogira in an stdiAitiaa booth at the Nodonol Stash 



THE BIBICAL DELUGE A FACT* 


By DR. STEPHEN LANGDON 

Dlnctor o( th* Oxford Fiotd Muuum Espodltlon it KUh 
PrafMlor of Aiijrriotofy >t Oxford Unlvonity 


X HE remarkable results of the Ox- 
ford-Field Museum Expedition to 
lUsh in 1929 have already been 
Mfyiinicated to the public. In t^ arti- 
c£b I am able, after having studied the 
detailed reports of the various members 
staff, to place at the disposal of 
.Igpnars an accurate survey of the only 
•jgfes of stratiffcations of a city whose 
history was continuous 
from the beginning of his- 
t«^ right down to the 
Parthian period. 

In the center of the illus- 
tration at the right, accu- 
mutated water is shown. 

The excavat4ir8 sank a shaft 
eight feet square at this 
point nine feet to .virgin 
soiL Now it is only from the 
top of this shaft — in other 
words, 25 feet below the 
pre-Sargonic period of the 
red stratum (circa 2900 
B.C.) — that painted ware is 
found. It is absolutely im- 
possible to date tills period 


after 3000 n.c. Below the flood level to 
water level, through 15 feet of debris, 
there is a continuous civilization, 
marked by different types of pottery. It 
is impossible to date the age of any of 
the painted ware later than 4000 n.c., 
and the beginning of this city iaier than 
5000 B.C., and perhaps much earlier. 

Geological survey may prove that 



f at Kish corroborats Flood traditiona. Alluvial 
n tails of inundation of city not later than 3200 B.C. 


this Flood, on which were founded Su- 
merian, Babylonian, Assyrian, Ara- 
maean, and Hebrew stories, extended 
over a greater area of the valley below 
Kish — for example, at Shuruppak, 
where Xisuthros built his ark and saved 
his family from the Deluge. However 
this may be, the Flood destroyed Kish, 
and certainly all the great cities of 
Sumer, which were all on 
the Euphrates. It was a lo- 
cal riverine disaster, but 
the civilization above the 
flood stratum is continuous 
with that below. There are 
differences, but these are 
due partly to the disaster 
itself, partly to the increas- 
ing domination of the Se- 
mitic race. 


^ The erroneous conclu- 
^ sions on this subject 
that have been drawn else- 
where, and the length of 
time before any detailed re- 
port will be available, ren- 
der Prof, Langdon's article 
welcome. — The Editor. 
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AMATEUR ASTRONOMY IN PITTSBURGH 


H OW an enthiulastic group of 
PhUbnrgh amateur astrono* 
mera, after making their 
own astronomical telescopes, set 
out to construct an observatory for 
their common use, is narrated by 
Leo J, Scanlon, secretary-treasurer 
of the Astronomical Section of the 
Academy of Science and Art of 
Pittsburgh in an informal commu- 
nication to the editor. 

Some time ago Mr. Scanlon com- 
pleted a ten-inch reflecting tele- 
scope, and mounted it near his 
home, with the expectation of find- 
ing amateur star-gazing an un- 
alloyed pleasure. It soon turned 
out, howeVbr, that the dazzling 
street lamps of the city interfered 
with the comfort of t^ form of 
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Pigmrt 2t Amatanr awroaonwr Scanlon nsar the 
syspiocs wudying a variabis star chart at kft 


the following Monday morning. 

“That evening we laid out the 
floor joists and bolted them to the 
concrete foundation slab, upon 
which a ten-inch reflector had bwn 
mounted several months previously. 
The next evening the studding 
rose rapidly under the saws and 
hammers of a dozen willing work- 
ers (Figure 3), and just a^ut the 
time the neighbors began to com- 
plain of the din far into the night, 
all the wooden parts of the observa- 
tory were completed. 

“A piece of one by one and a 
quarter inch angle-iron of suitable 
length was curved to the prede- 
termined radius, and this circle 
(Figure 41 was attached (Figure 


outdoor sport, for the eye of the as- shot was the prop(»sal to 
tronomer, before it can function effi- build an observatory which 
ciently, must become adapted to the would keep out the extra- 
dark and the effect of strong outside neous light and also serve 
illumination is to close the pupil and as headquarters for our 
render the seeing unsatisfactory. “We group of amateur astrono- 
found,” says Mr. Scanlon, “that paint- mers. All we needed, any- 
ing tbe nearby street lamps black where way, was a fair excuse to 
it did the most good, was no more effec- do this, Just for the fun of 
tual than their complete annihilation h. 
with an air gnn, as the lighting com- “We speedily omnpleted 
pany displayed remarkable ^ In the plaii% made lists of 
changing the doctored globes the fol- materials, inveigled a local 
lowing morning. lumber dealer into giving 

“A screen of building board was next a five percent discount (in 
erected atound the telescope and this the name of the advance- 
helped but it did not eliminate the ment of kdenoe) and the 
gim M ntore disUnt lamps. The up- makings were on the spot 
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5) to the woodwork of the M|u«re 
obaervatory building, the comers of the 
roof being of course filled in. This 
served as a fixed track on which the 
dome was to revolve on rollers. 

“We borrowed an electric drill and 
drilled all the holes in the two-inch 
angle iron base for the dome proper, 
and this then had to be bent quite 
aoeurately to the shape of a 12-sided 
polygon, or dodecagon (Figure 6). The 
web of the angle iron was notched at 
predetermined intervals, and bent by 


A welder closed the joints of the angle 
iron at these notches, after which 12 
two-inch rollers, having deep flanges 
on both sides, were attached to the 
dodecagon, and as the same photograph 
shows, it was then hoisted aboard the 
observatory. It was cheeked for iil with 
the track, and found to be true, so it 
was given a coating of aluminum paint 
os a protection from dampness. 

“When dry, we began attaching to 
it the tapered aluminum sheets, (Fig- 
ure 7) previously cut to size, which 
were to constitute the dome itself. 



ia Figare 6 was diMB^ted and 
ihfttoese were attached one by one 


Aluminum bolts and nuts were used in 
this process to prevent electrolysis. To 
assist in curving the sheets to the prop- 
er radius, a rigid wooden form was 
built to fit inside the dodecagon and 
was placed under each sheet us it was 
added to the dome. 

“Dealers in aluminum sheets were 
skeptical concerning our hoped-for 
rigidity of the metal dome, as we 
planned to omit all forms of internal 
bracing and let the curved sheets stand 
f<ir themselves. The dealers predicted 
that the dome would wiggle 
like a hula-dancer. As we 
shall see later, it didn’t. 

“When we laid out the 
gores we first calculated the 
width of the finished gore at 
each five degrees up along 
the sector: that is. we fig- 
ured out 17 separate widths 
from butt to tip. Thus we 
knew to a whisker the fin- 
ished width of each sheet. 
The sheets as received from 
the dealer were 40 inches 
wide and ten feet long lie- 
allowed 

additional material along 
either edge of the finished 
width for the seam. 

“A simpio seam with cupping strip 
riveted on was originally 
planned, but experts in this 
field from the Aluminum 
Company of America ad- 
vised that the expansion and 
contraction of the metal 
would eventually enlarge the 
rivet boles. We thereupon 
tlecidcd to use a double- 
turned seam such as is used 
on tin riHifs. The turn ups 
were made with a special 
l<Hil which I made from a 
pair of blacksmith’s tongs 
and two pieces of scrap 
angle iron. Later when the 
sheets were being assembled, 
these standing parts were double- 
turned, giving an interlocking joint 
wliich added materially to the strength 
of the dome, having almost ctpial 
strength with that of an angle brace of 
similar dimensions, at the same time 
giving a perfectly smooth dome inside, 
without obstructions. 

“After the first gore hud b«.n bolted 
to the base and bent over the wmiden 
form, the latter was moved to the next 
position and the second sheet bciil over 
the form. The seam between the two 
was held by “C’ clamps until the turn- 
ing operation was coniplcted. It took 
three of us four hours to fasten and 
seam the first two sheets, and then we 
gained speed after a routine had been 
developed, finishing the dome at the 
rate of an hour a section. We worked 
several eveninp at this. 

“The wooden arcs for the shutter 



Figure 4: The fixed track of angle 
inin« after being bent, was drilled 


framing and sides of the slut covers 
were cut to size, and the sheets of 
aluminum for the covers were bent 
around them and fastened with copper 
nails. 

“After all of the aluminum sheets 
were joined together, we had a com- 
plete hemisphere. The writer clambered 
up on top (Figut 
how much ‘hula-dancing’ the 
would do, as per prediction. The dor 
did not live up to the prophe«!y, \ 
believe a dome of much larger si 
could safely be constructed in a simil 


manner without sacrifice of rigidity. 

“Cutting out thn opening (or the 
.shutter (Figure 9( was as easy as clip- 
ping coupons from an eight percent 
bond. The coaming was added and that 
part was then complete. The next Sat- 
urday afternoon we hud a neighbor- 
hood ‘barn raising.’ Eight of us picked 
up the dome bodily, walked it up three 
flights of garden steps and on up by 
way of two planks until it was spotted 
over the oWrvatory building, (Figure 
10) when it was lowered on the track. 
It was now in position, and it actually 
revolved. We knew it would, but never- 
theless we had to let out a cheer when 
we saw that all was well and that every- 
thing worked as planned. 

“With some sash cord and awning 
pully blocks, we rigged the means to 
open and close the shutter, both sides 
simultaneously. Tlicre is a two and one- 



tfgure J: The circuit. permanentl, 

attached to the top of the wooden structure 


hand to an angle of ,H0° at each cut. 
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Figmr* 9i "CUmbcil oa top to m* 
bow mnch hula daociag it would Ao" 


half inch lap on the ahutter joint, 
which makes it weather-tight and sea- 
worthy. 

“The morable dome does not exceed 
250 pounds in weight, and it can be 
routed easily with half a hand. The 
inside of the dome was given two coats 
of blackboard black, to eliminate re- 
flections. Each of the 12 gores is scaled 
off with fine white lines representing 
the network of the heavens, each gore 
being divided into two hours of right 
ascension. Parallel circles of declina- 
tion represent each 10° from pole to 
S. 20*. About 300 stars, down to the 
fourth magnitude, have been painted on 
the inside of the dome in correct rela- 
tive position and magnitude, with alu- 
minum paint. They are placed with 
regard to the month labels on the gores 
so that the stars on the meridian at 9 
P. M. in the middle of the month are 
seen in the correct gore. This was done 
for the convenience of visitors. The 
Pole Star is at the zenith of the dome, 
and the Big Dipper, the Pleiades, 
Northern Cross, Lyra, Orion, the Sickle, 
and so on, are easily discernible. 


“Aronnd die walls of the ohaemtery 
are large transoarencfes, some of them 
from Yerfces Ohoervatory, some the re- 
sult of our own efforts, representing 
conspicuous show objects of the heav- 
ens. Each plate is mounted separately 
in an aluminum box made of amp 
material, and lighted from within the 
box. 

“In one comer of the dome there is 
a desk with dim red lamp, while a still 
more dim neon lamp is for use at the 
telescope. A special lamp for use with 
the variable star charts, adjustable so 
that the chart can be routed to cor- 
respond with the field in the eyepiece, 
was also devised from scrap materiaL 
and is mounted on a pedestal at con- 
venient eye hei^t, (Figure 2) . Charu 
are placed on the glass face of the box 
and iUuminated 1^ a red globe from 
within. 

“The floor of the observatory is 
eleven feet six inches clear, with plenty 
of room for visitors in the comers, 
where seau are provided. The radius 
of the dome itseU is 70 inches clear. 

telescope, (Figure 2) is a ten- 

X inch relkctor with circles and slow 
motions, which was made last winter 
according to information contained in 
‘Amateur Telescope Making.' 

“Other pieces of equipment avail- 
able are a sun telescope of 20 feet focal 
length, which throws large images of 
the sun upon a white screen, permitting 
the direct obimation of sun spou, or if 
desired, their photography; also a pair 
of spectroscopes, a radio set for obuin- 
ing time signals, and a pendulum 
clock. 

“You have asked for deuils of the 
work and cost. Making the drawings 
and blue prinU consumed about 61 
hours, this part being contributed by 
Mr. E. P. WUte and two assistants. The 
total working hours on the wooden 
parts of the observatory, including all 
painting, contributed by several of us, 
was 100 hours. The meul work re- 
quired 168 hours, nearly all of which 
was done by Mr. White, the writer, and 


my brother Larry. The electrical work 
for general lifting, transparencies, 
and chart lamp required 14 hours, all 
of this work being done by a broker, 
P. A. Scanlon. Other participants in 
the undertaking were C. B. Roe, presi- 



Piftr* 9; Cuttiiic out iho gening 
for the shuttar was tha next thins 


dent of the Astronomical Section, War- 
ren A. Donaldson, and a brother, N. W. 
Scanlon. 

“The cost of the woodwork material 
was 87 dollars; that of the metal 152 
dollars; the electrical material 10 dol- 
lars— a total of about 250 dollars. This 
small cost is not a true measure of the 
fun we have had and still are having. 
That cannot be measured in dollars and 
cents.” 


^ As announced in last month’s nwn- 
her (page 425) a general "get-to- 
gether” of amateur astronomers, to 
which all are welcome, mil be hold at 
the observatory described above, on 
August 8 and 9. Inquiries will be for- 
warded to Mr. Scanlon if sent in care of 
The Editor. 




TELEVISION NOW ON SCHEDULE 

By D. E. REPLOGLE 

Vlct-pmidrat, Jcnklm TateviilDn Corporation 


A FTER many years in the laboratory 
and out in the hands of radio ex- 
perimenters, radio television today 
makes a bold bid for public acceptance. 
During the past three months, the erst- 
while experimental television sUtions 
have in most instances turned to show- 
manship. in greater or less degree, re- 
aliaiag that the general public is inter- 
ested primarily in entertainment, once 
the novelty of snatching pictures out of 
the air wears off. As a companion move, 
simple and relatively inexpensive tele- 
vision home equipment has been devel- 
oped and plac^ in production, ranging 
from kits of match^ components that 
may be readily assembled into televi- 
sion receiver and televisor by the aver- 
age handy man or boy, to complete, 
ready-tn-use receivers and cabinet type 
televisors for living room use by the 
veriest layman. The mechanics of tele- 
vision are ready: it is now a question 
of converting the experiment into an 
entertainment medium. Can this be 
done? Upon the answer rests the entire 
future of the nascent television industry, 
and in large measure the future wel- 
fare of the parent radio industry which 
sadly needs fresh stimulus today. 

B y far the most ambitious showman- 
ship in television is presented by 
the inauguration of New York's first 
public television studios. These studios 
are ananged to pick up living subjects 
and motion picture films alike, so that 
programs may never want for available 
material, together with the sound ac- 
companiment which may be the voice, 
living music, or musical records. 

Two organiutions have closely colla- 
borated in bringing “radio talkies" or 
synchronised si^t and sound programs 
to the homes of metropolitan New York 
and a considerable section of the out- 
lying country. The Jenkins Television 
Corporation has supplied the television 
or sight channel, in the form of the 
televi^n pick-up equipment and the 
powerful SOOO-watt television transmit- 
ter, W2XCR, installed in the same 
building as the studios. The General 
Broadc^ng System has set aside cer- 
tain hours during its daily broadcasting 
Bchedole for the handling of the syn- 
chrooiud sound component of the tele- 
vlshm studios, over station WGBS at 
Astoria, Long Island. 

The talevi^B studios include the 
direct pMf-ra studio and the film pick- 
up stn^ first is not unlike the 
naual soutpi broadcast studio, with the 
oustottary acoustio ueatment of heavy 


drapery, and the ever-present micro- 
phones. In addition, however, there is 
the direct pick-up equipment which the 
performer must face during a television 
performance. This equipment comprises 
the scanner, which casts a sweeping 



The “flying spot" scanner, using 
lenses of diflerent focal lengths 


beam of light on the subject, and tlie 
photo-electric cell banks. The scanner 
comprises a powerful arc contained in 
a lamp house carrying an enclosed 
whirling disk, the holes of which direct 
the powerful beam on to the subject. 
Three lenses of diflerent focal lengths 
are provided, so that the beam may be 
focused for a close-up, half length, or 
long shot. Thus it is possible to pick up 
more or less of the subject without 


changing the relative positions of sub- 
ject or scanner, thereby providing a 
pleasing variety in television presenta- 
tions. The reflected light from the sub- 
ject as it is swept by the beam is caught 
by the photo-electric cells and trans- 
lated into electrical terms which, ampli- 
fied millions of times, are sent by wire 
to the television transmitter for broad- 
casting purposes. 

Meanwhile, the nearby microphone, 
cither in or out of the range of the tele- 
visor pick-up, takes in the sound ac- 
companiment which, in greatly amplified 
electrical terms, is transmitted by direct 
wire to the remote WGBS broadcast 
transmitter. 

At the home end, two separate and 
distinct receivers are necessary. The 
usual broadcast receiver is simply tuned 
to 1180 kilocycles or 254 meters, bring- 
ing in the sound signals. A television 
short-wave receiver is tuned to 2035 
kilocycles, bringing in the pictorial sig- 
nals which are translated by the tele- 
visor into animated pictures. Since 
picture and sound started in step, they 
are certain to remain in step when re- 
ceived at the home end. 

Radio television, heretofore judged 
purely as an experiment in flashing 
little pictures through space, looms big 
in entertainment possibilities now that 
sound broadcasters are supplying tbe 
essential sound channel. Whatever may 
be the deficiencies of television today — 
and they are frankly admitted by sin- 
cere workers — the inclusion of the syn- 
chronuied sound accompaniment makes 
television showmanship a wonderful 
possibility from the very start. 






SCIENCE IN SEARCH OF OH.* 


I F there is one phase of the business 
of hunting for oil which has made 
tremendous strides during the past 
few years, it is geophysical prospecting. 
It is characteristic of an age which ac- 
cepts the greatest miracles of science 
with the same calmness that it does the 
workings of the solar system, to fall 
into an exaggerated concept o( the geo- 
physicist's powers. 

Undeniable as have been the prac- 
tical results of geophysical exploration, 
there is no instrument known to 
science which can point to the ground 
and say definitely, "Here is oil.” 

The geophysicist ctivers very much 
the same ground as his fellow sci- 
entist, the geologist, in that his job is 
to "dope out the structure” under- 
ground and lay it out on the map. The 
difference is that while the geologist 
works up his data from observations he 
can make with his eyes, the geophysi- 
cist relies on his instruments. There are 
many of them, of course. But the three 
most important, from the standpoint of 
practical achievements, are the seismo- 
graph, torsion balance, and magnet- 


T ^EXAS is the favorite stamping 
ground of the geophysicist, although 
he has had some remarkable results in 
California and Mid-Continent fields. 
But geophysical instruments are at 
their best, perhaps, in locating salt 
domea, and Texas is full of them. 

Start out early from Houston some 
morning and a hundred mile drive will 
bring you to where the aeismic crew 



is "shooting.” You’ll find them one of 
the finest crowds one ever meets in the 
field — ^young chaps, most of tliem, not 
long out of technical college. Dressed 
in khaki riding breeches, leather boots, 
and slouch hats, tanned a deep bronze 
by weeks in the hot sun, laughing, jok- 
ing, poring over maps at the hotel, 
tinkering with a car that had gotten o\>t 
of its usual habit of running "re- 
gardless.” 

As a general rule, the territory to be 
"shot” has been previously covered by 
geologists, and also by the engineers. 

The principle of tlie seismograph is 
simple enough. Just as you can hear 



TlMdriwmitscrsW makiiis a 20-foot 
hob iiM which, aflor stdargsmsiit, 
300 povndi of dyaanits will bs put 


better through a paper partition than 
through heavy felt, so it is vrith the 
various strata of tlie earth. When an 
explosion is set off, the sound waves 
travel down througli the ground much 
as is sliDwn in the sketch on "profile 
shooting.” When they strike a certain 
stratum, two things happen. Part of the 
waves are reflected backward, in the 
same way that liglit is reflected from 
a mirror. And |>urt of them pass 
through the stratum — but at an angle. 
In other words, they are “refractoi" 
much as light is refracted through a 
prism. 

Now the geophysicist may do one of 
two tilings. He may measure the re- 
flected waves, which come to the aur- 
face at or near the point of the 
explosion, or he may catch the refracted 
ones, which ordinarily reach the top 
some distance away, as shown in the 
diagram. Probably 90 percent of aeis- 
mograpb reconnaissance is done on the 
refraction principle. 

K nowing tlie different Telodties 
with which various strata tranamit 
sound waves, the geophysicist can judge 
from his readings what sort of materUd 
lies beneath him, and at what depth. 
Since the instruments can be placed 
as for as five miles or more from the 
shot, considerable territory can be cov- 
ered in a c«>mparatively short time. 

, A happier crowd at work it would 
be hard to imagine. Bright and early 
the little cavalcade of dust coveted can 
starts out, trailing behind the chief op- 
erator and his assistant, each vdiicle 
with its compact radio and adsiialc re- 
ception sets, its portable aerial mast. 
Finally they come to the first fork In 
the road oml the party beglM to sep- 
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ar«te. The ahooter. followed 
by the explosives car, goes off 
in one direction, while the op 
orators head in another. ^ 

Seismic shooting may be 

fan-shaped or progressive. In 

the former, the various opera- 
tors set up their instruments ~~ ~ 

fan-wise, with the point of the ’T**' 

explosion as the handle, as 

shown in the second of the 

sketches. Naturally enough, 
more territory can be covered ' 

in this way. Profile shooting, 
which is used more when the 
structure has been partially 
defined and a closer check is 
desired, consists in setting the 
instruments one after the Abov 

other in a straight line from 
the shot. y 

W HILE the operators arc / 
getting set up, the dy- / 
namite crew is preparing / 
for business. A hole is put / ’ 

down about 20 feet or so 
with ordinary post-hole au- ^ 

gers, and a small charge set 
off to give a little room at 
the bottom, so that the force 
of the explosion will not be \ 
expended upward. Then the \ 
dynamite itself is tamped down \ 

(with a swift nonchalance that \ 
makes the layman shudder) \ 
and all is ready. Men are 
posted to keep any stray per- 
s<in8 in the field at a safe distance. 

Meanwhile, the shooter himself is 
checking up. All the operators must be 
ready to uke the reading, and there 
must be no foreign disturbance any- 
where that would interfere witli the 
ground waves set in motion. Let’s listen 
in on the radio set. 

Number one is reporting. “Say,” he 
calls, “there’s a train here that’s going 
around in circles, or something. Wait’ll 
she clears out.” 

Number two. “All O.K.” 

Number three. “All 0. — hold it! 
Here comes that old Model T again. 
Asked him to clear out before. He’s 
rattling like a load of tin.” 

Four was ready, but number five had 
the prize “disturbance.” 

“Give me,” he pleaded over the five 
miles of ether, “three minutes. There's 
a darkey plowing over in the next field 
and I’ll have to stop him.” 

When all the operators are ready, 
down goes the plunger beside the 
shooter’s car, and 300 pounds or so of 
dynamite explodes with a dull roar. 
Two readings are taken — one, the speed 
and direction of the wave through the 
ground and the other, the air wave, al- 
though the latter is not always neces- 
sary. It gives the operators the distance 
of their instmmenU from the point 
where the shot went off. The waves are 



t: How the principk of differential sound velocity „„ scooting off 

. hidden rock structures. Be/ow.- "Fan shooting" j,i, ^^erl for no reason 

\ at all. This particular time, 

— \ the tire was obviously past its 

1 js " ~ ^ \ liest days. Shorty had no spare, 

H \ \ so with characteristic cheer- 

\ \ Jc" I / \ he hobbled along 

v. \ y \ f^r — / / / \ three wheels, the 

\ \ / / / y'y'\ / / \ ft™ skidding back 

\V\ \ \ / / /•^y / K / 1 h)rth across the dirt 

\ \ f / yv / I l“>hed like a 

V 1/ /jy,y I lopsided crab. 

\ / Shorty had the last laugh, 

, / “* **'“*• ingeniouB- 

/ ness he got a brand new tire, 
/ and a new spare to boot. All he 
/ needed now, he explained 
jtiiMiHAsr rsoHit ANo TAN stcoNNAiMANct SHOTS y gravcly to thc crowd, was a 
new car and three more tires, 
recorded on a negative roll inside thc Torsion balance and magnetometer 
seismic instrument and are developed operations are radically different from 

immediately afterward in a tlark com- the chasing about the country which 

partment — ^"Turkish Bath,” the crowd the seismic crew must do. In fact, if you 

calls it in hot weather — in the rear of ask a seismograph man, he will tell you 

thc car. in all seriousness that the torsion bal- 

After the usual cl.eck-up following ance boys are just youngsters whom 

e.ach shot, the cavalcade forms again the company wants experienced and 

at the cross-roads, the sweating opera- who therefore are allowed to follow him 


tors tearing up in clouds of dust 
compare notes and chet:k the locatii 
of the next shot. Good records are 
mutter of considerable pride to a sei 
mograph crew, and heaven isn’t t< 


around and go over his readings with 
their new-fangled toys. If, unconvinced, 
you seek a torsion balance operator, he 
will tell you just as solemnly that you 
cannot h>cate any salt domes by tearing 


go(^ for the chap who consistently around the landscape in little cars and 


turns in clean-cut impressions on his 
little rolls of developed prints— at least, 
in the opinion of the unlucky fellow 
back at the hotel who has to plot the 


shiHiting off firecrackers. And so forth. 

F rom all of which you will correctly 
gather that each method is equally 


readings, with tables, slide rule, and useful in its own field.’ 
graph paper, into practical data for .Seismograph work, naturaUy enough, 
the home office. is better for reconnaissance, since it 

Field work like this gets into the covers more surface territory at a faster 
blood. Big Swede, head operator of this o-ot Uw tout of IM hU domss [loutsd stne* 
-utlil, h..^Le™ .t » for ,»r. 


and wouldn’t swap jobs with the chief 


Id of ■•opbriiet, 30 bjr tl 
and 70 by tbo Mlunic B 


g^kgfor. H. k»... bi. rrowA "l-bj 
gM .fo., T.k. Stay, for 

Shorty is the comedian ot the out- (,J th* HUmle motbed; < by tho tortloB 
fit and is particularly distinguiJied by b.t...^* by bj|- 

the number of things he contrives to «c.W~i ~ly « b* drhHn|."-^ al^^ 
have happen to his car. Not purposely, ,p,SJJg.ld\n*oS^^afea/ Abtuatu. Sfi ii» 
you understand. Coming back into twn 

after a hot, dusty day, a tire is just as piiad Oaophyatea.”— T*a JtHter. 
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tremelj impervioiu to the lines of force 
(at, {at example, limestones, shales, or 
sandstones), the magnetic lines have to 
“detour" until they strike a more per- 
meable loophole, such as granite or 
volcanic rock, throu|^ which they 
crowd. The various types of rock aU 
have their own peculiar ways of “warp- 
ing" the lines out of t^ir nonn^ 
course. It is this crowding and distor- 
tion of the lines which the magnet- 
ometer measures. 

The instrument has been used with 
considerable success in Kansas, Okla- 
homa, and the Texas Panhandle dis- 
trict, where the structure consists 
At Wt Is an inistptMatiMi of tho prineh>ls on which the magiutometsr worics, mostly of huge ridges or buried moun- 
and at right an intofpmtation of tbs torsion to the ««■»«* cats. tains. It is economical under such cir- 

cumstances, quick and easy to read, but 

clip. The torsion balance, on the other That is why the successful geologist has difficult to interpret. The torsion bab 

hand, reaches farther beneath the sur- gray hair on his brain, if not on his ance, while it must remain on the spot 

face and is likewise sensitive to masses head. There is no substitute for experi- for a longer time — four hours, or so — 

some distance from where it is set up. ence in the field. and must be carefully isolated from in- 

The torsion balance works on the The purpose of the magnetometer is terference, is nut quite so difficult to 

principle of gravity. Hold a golf ball much the same as that of the torsion interpret 

in your hand and drop it, and you will balance, IIh entire earth is an enor- 

find it falls in a vertical Ibe, at right mous magnet Theories vary, of course, ITIHE oil man, like everyone else, is 

angles to the surface. That is because but just for purposes of discussion we X not in business for his health. While 

the gravitational pull from the center of can picture the &tes of magnetic force both he and the geologist himself re- 

the earth normally works that way. The radiating outward from the poles of our alize that the latter is far from infab 

vertical plumb line is an even better magnet. Now, with the exception of cer- lible, he has found from experience 

example. But suppose the various strata tain materials like magnetite which that, given time, the geologist can and 

underlying the surface were inclined at have what is called dynamic attraction, does produce results. Every producing 

an angle, as In a dome or anticline, every material which goes to make up subsidiary of the Standard Oil Corn- 

making a number of dense masses. The the crust acts as a sort of screen or pany (N. J.) has its own geological 

lines of gravitational pull would then be blanket, tending to prevent passage of department and each has its recoil of 

warped, and if your plumb were a the magnetic lines of force. achievement. 

sensitive iiutrument, it would tend to Suppose we consider the various Some day, perhaps, science may 

hang at an angle, leaning in the direc- strata os huge screens, laid one above evolve a re^ “doodlebug" capable of 

tion of the denm moss. the other. our lines of magnetic definitely locating oil deposits. Greater 

That, of course, is theoreticaL Uke force flow toward the surface, they will miracles than that have happened. But 

all other geophysical instruments, the pass right through the strata with in the meantime geology, geophysics, 

readings of the torsion balance have to “coarse mesh," but where they hit a paleontology, and their allied sciences 

be taken, not blindly, but in correlation “fine mesh” one they have to “struggle” ore doing much to reduce the chances 

with other known geological factors, to get through. Where the bed is ex- of failure in drilling for oil. 





A FAMILIAR TRUCK 
BECOMES A LOCOMOTIVE 


T he locomotives illustrated have 
been developed by the manufac* 
turers of Mack trucks to perforin 
the work of light steam locomotives 
now generally used by many large in- 
dustrial plants to do their switcliing of 
freight cars on their own railroad tracks 
or by other industries such as logging 
camps, quarries, or steel mills which 
must move heavy or bulky 
materials in their manufac- 
turing processes. They art- 
known as gas-electric loco- 
motives and are essentially, 
electric locomotives which 
carry their own power house 
around with them instead of 
collecting electrical current 
from a third rail or overhead 
trolley- Electric motors are 
geared to the axles and turn 
the wheels when power is 
delivered to them from elec- 
tric generators which are 
driven by gasoline engines. 

It is claimed that all the 
advantages of electric opera- i 
tion such os the absence of j 
smoke and noise of steam 
locomotives, greater flexibility, im- 
proved performance, economy of opera- 
tion, and increased reliability can be 
obtained without the expense of putting 
in a trolley or third rail system. 

The Mack company equip their loco- 
motives with gasoline engines that are 


duplicates of those used 
in ihi-ir larger motor 
trucks. When a locomo- 
tive is equipped with 
more than one engine it 
may be operated on only 
one engine when it is 
doing light work. The 
remaining engine or cn- 




On« of the two types of 12-ton locomotives; and 
Mowt Sundard Mack engine beneath the hood 

. . gines are started whenever 

^ additional power is required. 

just as in a power house ad- 
ditional turbines and genera- 
tors are put into operation 
wlien the load becomes 
greater tliaii the capacity of 
one unit. In switching service 
this feature is of particular 
ailvantage because of the 
great diilerences in the num- 
ber and weights of the cars 
to he hauled at one time dur- 
ing the day's work. When 
few cars are to be moved, 
only one engine is used, re- 
sulting in a low fuel cost and 
in prolonging the life of the 



NS 



la ifat cab of loialictrlc locooMdvas, all cooImIs at« gnwpad within ^ 
itach dt the opatator. Flaodbility of oparatioa la «m of their strong points 


A 12-ton locomotive at work in the 
yards of a large industrial plant 

engir es not required to be in operation. 

By selecting their standard motor- 
fuck engines, the manufacturers have 
greatly simplified the servicing of their 
locomotives, as replacement pans and 
mechanics trained to repair these en- 
gines are available at more than 100 
service sutions located in the principal 
cities of the country. 

Two convenient control stations pro- 
vide fast operation of these gas-electric 
locomotives with maximum safety. They 
require no coaling or round-housing. 
Starting is insununeous, and power 
plants are shut down completely during 
stand-by periods. 
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PROFESSIONAL METHODS 

IN AMATEUR ARCHEOLOGY' 


I N 1920 Um National Research Cou» to preserre the record is equal to tear* which were occupied for long periods, 
cil organized the Committee on State ing pages out of a valuable book, a book But ezhaustion of soil, hostile raids, epi- 
Archeologica] Surveys to encourage whi^ can never be re-written. demies, and other causes led to their 

systematic study of the fast-vanishing In each state there are some people abandonment and the establishment of 
Indian remains. In the ten years of iU who are interested only in securing new camps. Thus it sometimes happen* 
existence the committee has assisted in specimens ndikh they can sell for per* ed that a single camp site was occupied 
the formation of research organizations sonal gain. They care nothing for his* several times, and the record of these 
in various states, has sought to systems* tory or science, and are not disturbed periods of occupation can now be read 
tize and unify methods of investigation, by the fact that their ruthless methods by careful excavation. In some places it 
and through publications, conferences, destroy materials of great interest to is possible to carry back the record 
and visits of its Giairman, has endeav* their fellow citizens. This article is not through successive stages of develop 
ored to keep all workers in the field in* addressed to them. Their activities will ment from historic to ancient times, 
formed of the progress of ' Examples of such stratifies- 

rcheological research _ ^ _ tion are rare and should be 

throughout the United Ciwiperation With Science noted with the utmost care. 


State 

The activities of the com- 
mittee have been purely ad- 
visory. It has not sought to 
control the actions of any 
group or sute, but has free- 
ly offered its help and ad* 
‘n the advancer 

ork. It now seeks 


TN April the National Rsasarch Council callad a confar* 
^ ancs between sdendfie men and enginaars and othats 
engaged in construction work, for the purpose, as stated in 
a communication from Professor Pair-Cooper Cole of the 
Department of Anthropology at tha Univariity of Chicago, 
*'of impressing upon commercial excavators the nsed of 
careful observation and the prompt reporting of matwials 
uncovarsd during excavation. There have bean many repo r ts 
of human bones or utensils mads by man found associated 
with extiiiet animals or in ancient strata. Usually tha bonaa 


Through them we can trace 
the movements of peoples, 
the growth of culture, and 
the effects of environment 


B ut such a story can n 
be obtained by the c 
less digger, or by those who 


extend its 


are disturbed before competent sciantiste can visit tha shaa, are interested only in beauti- 


' archeologists and 
to all who are interested in 
the early history of our 
country. In presenting this 
article, the committee hopes 
to enlist the active co-opera- 
tion of all intelligent lay- 
men in the preservation of 
archeological sites. It seeks 
to give information which 
will enable the local inves- 
tigator to carry on work ac- 
cording to the most approv- 
ed methodo, so that he may 


and thus data possibly of great value is lost. Today wo hava 
many hina tbat man may have rcschad America before the 
end of the glacial period, but no poeMve proof. It is hoped 
that the propoeed co-operation trill malm it pomiUa to solvo 
this qusstion.** 

Tho conference was atttndcd by H. G. Qark, chief engi- 
neer of cho Rock Island Railroadi C N. Coonm, engineer 
of the American Road Builder’s Assodationi A. J. Moors- 
head, prscident of the Madison Coal Company; W. B. Storey, 
preaidmt of the Sanu Fi Railrocd; A. W. Newton, chiof 
engineer of the C B. and Q. Railroad, and othtrs. 

This is a step in the right directioii. The accompanying 
article oudines furthee steps toward real co-op«ration be- 
tween laymen and scientists in dealing with finds in an afi- 
-TAe EJilor. 


ful specimens. It can only be 
revealed by those who pre- 
serve every evidence of this 
early life. Every potsherd, 
every implement of bone or 
stone, no matter how crude 
or fragmentary, every ani- 
mal bone or vegetable prod- 
uct, becomes an important 
part of the record. Nothing 
should be discarded until 
it has been made the sub- 
ject of careful study. Even 
the scattered surface finds 


assist in unravelling ' have great value if their lo- 

story of human development on the only cease when public opinion is strong cation is recorded, for when their dis* 


American continent 

I T is evident to everyone that the great 
majority of our Indian remains have 
already destroyed. This has been 
due in part to the fact that many pre- 
historic sites have been occupied by 
white settlers who have found it neces- 
sary to level Indian mounda and earth- 
works in order to utilize the land for 


enough to make their work unprofitable. 
Today no scientific institution and no 
well-informed person will purchase ar- 
cheological material which is not ac- 
companied by a full record. When in- 
telligent local collectors take the same 
attitude, the work of these commercial 
“pot huntera" will cease. An Indian 
relic without data ia as worthless aa an 
unidentified postage stamp or bird’s 


tribution is plotted on a map they tell of 
migrations, of trade routes, and of local 
development. 

In some places the Indians built great 
earthworks, fortresses and pyramid^ In 
others they constructed mounds of earth 
in the form of birds and animals— the 
so-called effigy mounds. In some locali- 
ties they buri^ their dead in graves dug 
in the earth or surrounded them with 


farm purposes, for city development, 
or to make way for roads. However, the 
greatest destruction has been wrought 
by curio hunters who have dug into the 
mounds in search of relics, without real- 
izing that they were destroying valua- 
ble historical materiaL To open an 
archeological site without knowing how 


iPnpsne mdor tha autpieM of th* Com- 
mittsa ea fiuta ArdMoIegicst tarvan e( tha 
Dlvlttte Si Aatfanpelofir and P^belogy, 
NatieaSl Rataarch Couacll: rajr-Ceofitr Cola, 
Chalrmaa ot Um Dlviiloa (IMMI), aad Carl 


egg. The pages which follow seek to 
show bow amateur archeologisU may 
assist in recovering the pre-history of 
our country, and at the aame time help 
to preserve the existing Indian sites for 
future generations. 

It is well known that some of our 
Indian tribea were nomadic. They were 
wanderas who lude their campa near 
favorable hunting grounds and who 
moved to new sitea whenever whim or 
necessity dictated. Other Indian groupa 
were cUefiy dependent on agricultutn, 
and these made permanent settlemenU 


stone slabs. In other places they placed 
the corpses on the surface and raised 
over them mounds of earth, some of con- 
aiderable size; still others constructed 
mounds in which they placed the dead. 
Many different method of preparing 
the body were employed. Sometimes it 
was laid out full length on ite back. 
Again it waa placed on its side with 
hands and feet drawn close up to die 
body. In some instances cremation was 
practiced, while etiU other groups 
placed the dead on plotfoi^ antd 
flesh hod vanished, then ti^ the bones 
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into bundles and placed ^ 
them in the mounds. All 
these methods are of ex- 
treme interest to the stu- 
dent, and the record of 
their presence may go far 
toward identifying the In- 
dian groups in question. 

It not infrequently hap- 
pened that a mound was 
originally built by a people 
practicing one method of 
burial, but was later used 
by incoming tribes. Such in- 
trusive burials are most in- 
structive in deciphering the 
sequence of cultures. 

In the southern, eastern, 
and far western states, In- 
dians living near to the sea 
lived largely on shell fish, 
and during long periods of * 
occupancy built up great Studenu of the University of Chicago excavating in central 

refuse piles in which ore Illinois. Note brush and ImIIows for clearing sand from skull 

found animal bones, broken 

bits of pottery, and other objects which nut obtainable, townshiji or section maps 
help to reveal the life and habits of the may lie used, but here it is necessary to 
builders. transfer from county maps, streams. 

Cave dwellings are for the most part roads, and other information by which 

restricted to the southwestern part of it is possible definitely to locate a site. 


nut obtainable, townsliiji or section maps 
may lie used, but here it is necessary to 


cular mounds; Oi. If fur- 
ther identification becomes 
necessary in describing, let- 
ters can be placed above 
the figures, as 0*. 

Fur describing particular 
sites, squared paper should 
be used, and the exact lo- 
cation and size of each 
mound should be noted. 
Thus each square might be 
considered as five feet, and 
the group of mounds 0^ 
might be shown as in Fig- 
ure 2. 

In such a case the use of 
a tape and compass is nec- 
essary to place the mounds 
in their exact relationship 
to one another. 

When mapping the In- 
dian remains in a township, 
it is desirable to make sur- 
face collections, and to lo- 
cate the material with re- 
to the nearest mound, village site, 
I on. .Such surface material should 


transfer from county iiiups, streams, be carefully numbered and entered in 
roads, and other information by which the catalog. Never depend on your 


the United States, yet important t 


liave been discovered in the Mississippi Indian s 


Valley and elsewhere. 


definitely to locate a site, memory alone for locating specimens. 
On such a map first place all existing Village and camp sites are often hv 
then those whose former cated by tiie profusion of broken pieces 
be definitely determined, of pottery on the surface. Black earth 


"TOTITHIN recent years reports of doubtful .site.H. In order that all work 

11 finds of early man have been cur- may be uniform, the symbols shown in 

rent These range from the finding of Figure I are suggested, 

utensils associated with the bones of Indian trails which can be located 
animals now extinct to the discovery of from old land surveys, maps, or county 

arrowheads and similar objects lying in histories should be drawn in with blue 

undisturbed gravels at points where pencil, but only so far as they can be 

river erosion or excavation has exposed definitely and accurately identified, 

successive strata. Still other important Should there be several mounds so 
sites are ancient mines and quarries close together as to make, it impossible 
from which Indians obtained tlieir flint to place them on the niap, this can be 
and in some cases copper. indicated by placing u luuiiber at the 


and finally the approximate location of containing charcoal and burned animal 

doubtful .site.s. In order that all work Ismes is also a good indication of for- 

may be uniform, the symbols shown in mer occupation. In places, low circular 

Figure I are suggested. mounds reveal the foundations of wig- 

Indian trails which can be located warns, while low mounds with central 

from old land surveys, maps, or county depressions may be the remains of earth 


ingle collector can hope to obtain lower right-hand side, us. for eight 


curately identified. TN nearly every section of the country 

je several mounds so X private collectors will be found, 
to make, it impossible These may be farmers who have pre- 
the niap, this can be served only tlie specimens found on 
;ing a number at the their property, or they may be those 
side, us. for eight cir- who have collected materials from sev- 


a representative exhibit from the 
whole country, nor would such a 
collection be desirable, for upon 
the death of the owner it is 
almost certain to be scattered 
and its scientific value lost. 
However, each local archeo- 
logist can become a specialist 
in his own locality. He can gatli- 
er the most accurately recorded 
collection from that area. He 
can obtain information which 
when added to that of his fellow 
workers will ultimately reveal 
the pre-history of America, and 
he can have the satisfaction of 
knowing that he has assisted in 
preserving prehistoric monu- 
ments for future generations. 

la many sections of the coun- 
try it is possible to obtain plat 
bwks which give locations of 
forms, roads, lake^ and other 
features which may serve as 
guides in the field. If these are 
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eral townships. In all cases 
where the owners have any 
knowledge of the locality from 
which their collections came, 
it is desirable to make a rec- 
ord of their specimens. For 
this purpose it is not necessary 
to draw in or photograph every 
piece. First of all, separate the 
arrowheads into clatses. Then 
with a lead pencil trace in the 
outline of one of each class, and 
state the number of such pieces 
in tlie collection. Or place one 
of ear.h type on a suitable back- 
ground, photograph them, and 
indicate the number of each. 
Thus, if three classes of arrow- 
heads are found they might be 
indicated aa in Figure 3. 

A similar method should be 
followed for stone axes, ham- 
mer stones, and so on. It is de- 
sirable to photograph pottery, 
but if this is impossible, moke 
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drawing!, and alwaya Indkate tike atyle 
of decoration if any U preaent Alao aUte 
whether the pottery ia aand or akell tem- 
pered. Pictures and descriptions of pot- 
sherds are alsodesired.Withsuch ____ 
information it will ultimately be 
possible to learn the distribution 
of type utensils. Local archeolo- 
gists can render service of great 
value if they will obtain the data 
indicated and make them avail- 
able to the Committee on State ___ 


periods. If the primary monnd stood for atakei. By following such a method, you 

years, and grass and other matariala ao- wQl ham a complete record of the 

cumulated on the surface, and then at a mound, Ita composition, and its oon- 

later time more earth was heaped upon tents. In all excavations test fdu should 

, , be sunk from time to time below 
the level of your work, to be si 
that you are not overlooking 
some more ancient site. Village 
sites and cave deposita should 
be staked for excavation in like 


A pick and shovel can be used 

for the preliminary trench, but 
when entering the mound it is 
necessary to use other tools. A mattock 


Figitrt it Markiiig locadoas 


Archeological Surveys, or to 
one of the membm whose 
names appear at the end of this article. 

Every amateur who desires to carry 
on excavation should first of all re- 
ceive instruction from a trained arche- 
ologist. The ability to see the record in 
the ground frequently depends on train- 
ing and experience. A beginner, witli 
the best of intentions and with cvety at- 
tempt at care, vrill often miss stratifica- 
tion lines, or fail to recognize the 
difference between disturbed and undis- 
turbed deposits. 

Your state university or museum, 
member of the Committee on 
c Archeological Surveys of the Na- 
tional Research Council, and particu- 
larly the institution furnishing these 
instructions will gladly assist you. You 
are urged not to excavate without this 
instruction unless it becomes necessary 
to save the record of a site which is 
about to be destroyed. In such a case, 
the following methods should be fol- 
lowed (tlie letters refer to the points 
and dines so designated on Figure 4) : 

R un a line across the north and south 
axis of the mound, as line O — 0. 
Five feet to the east run another line 
parallel to 0 — O, and continue these five- 
foot lines until you are well outside the 
mound. Now, do' the same on the west 
side of 0 — 0. Then, beginning on the 
south, well outside the mound, run an 
east and west line C — ^D. Five fCet to the 
north run another such line, E — F, and 
continue this procedure until you have 
gone beyond ^e northern limits of the 
mouiid. Now place stakes at each point 
of intersection of the lines, and your 
whole site will be divided into five-foot 
squares. Before suiting work you 
should make a map of the squares, such 
as Figure 4. Along the line C— D dnk a 
trench to a depth of about two feet be- 
low the surface or disturbed soil Now 
carry this trench forward much as 
you would cut a loaf of bread. Always 
keep a straight face to the cut, throwing 
the dirt b^ind you so aa to leave an 
open spkce. 

As you enter the mound, you may find 
evidence of a prepared or hard-lmten 
floor, or the undisturbed ground up- 
on wUdk' 4ie monnd wu eieeted. You 
should be eenstantly on the watch for 
fire linps or evidences that the mound 
was b^t in two or inore different 


it, this will probably be Indicated by a 
dark or humus line. All evidences of 
this character should be carefully noted, 
and your record should indicate the 
situation for each square. Likewise, 
every find of a stone implement, pottery, 
or skeleton should be accurately plac^ 
in your plan, and should receive further 
notice in your field notebook. By follow- 
ing the plan indicated in Figure 4, it 
is an easy matter to place every object 
found in ita exact place on the map. 

Thus such a square as the one 


Figure it Types of arrowheads 

marked “I,** which begins on the five- 
foot line E— F and lies east of the zero 
line 0—0, can be written: I-5E0 (i.e., 
it begins on the five-foot line, east of 
the zero line), while square II*10E5 
(i.e., it begins on the 10-foot line, five 
feet east of the zero line). If an object 
is found at lx, it can be written in your 
notebook as 12.5-W-7, which indicates 
that it lies 12 feet and 6 inches north 
of the line C— D, and seven feet west 
of the line 0 — 0. You should also note 
in your book how far below the present 
surface and how high above the floor of 
the mound the object lies. Each time 
an east and west line is encountered, as 
E— F, you should measure the height 
of the mound from the floor at each 




Figture 4t A typical plot record 


with a short handle can be employed 
for shaving down the face of the cut 
from top to bottom, until objects of in- 
terest are encountered, when smaller 
tools — trowels, dull knives, orange- 
wood sticks, whisk-brooms, and smaller 
brushes — become necessary. 

Never remove a specimen by pulling 
it out. Always expose the object fully 
by cutting away material above and on 
all sides of it, and if it appears to be 
associated with other objects or with a 
skeleton, allow it to lie in place until 
all are uncovered and photographed. 
Pottery, human and animal bones are 
sometimes so soft when encountered 
that they can not be removed without 
injury, but exposure to the air for a 
few hours often hardens them consider- 
ably. Very fragile bones can be strength- 
ened by spraying them ..I.L » 
thin solution of shellac. Often it ia de- 
sirable to cut below a fragile object, 
and slip in a thin piece of wood or tin, 
on which it can be removed. When 
working around bones and similar ma- 
terials, remove the soil by means of 
thin knives, orangewood sticks, or by 
brushes. Any object which is worth un- 
covering is worth preserving. Unless 
you are willing to give this time and 
care to preserving the record, you should 
not attempt excavation. 

P IESERVE all fragmenta of pottery 
and bone; they may be capable of 
restoration later. Each specimen should 
be numbered and entered in a notebook. 
Since tags are easily lost, it is wise to 
mark each specimen with a 6-H (hard) 
pencil. Then wrap separately in paper 
and attach tag to this. 1111611 i 
potsherds are found together, they may 
all be placed in a box and properly 
labeled. Never place pottery, arrow- 
heads, and heavy stone specimens in 
the same box. Copy all your notebooks, 
drawings, and pictures in duplicate, and 
send one copy to your local institution 
or to the State Archeological Surveys 
Committee for interpretation and safe- 
keeping. Your interesu will be pro- 
teemd and you will be given full ci^t 
for any information used. 

■Mentkm has been made of the possi- 
bility of finding evidences of early man 
{Please turn to page to) 




I N the mind of the average person, olives are 
generally thought of in association with the Le- 
vant. Then has been w much written about them 
in ooxinectioa with the shores of the Mediterranean 
and with Biblical lands, that they just seem to 
belong there — and there only. In California, how- 
ever, olive cultivation dates back to 1769 when 
Padre Junipero Serra brought olive trees from 
Mexioo and planted them at Mission San Diego de 
Alcala. As other missions were built, each planted 
Ha grove and the industry grew finally to corn- 
met^ proportions. Today there are in California 
apiHoximately 28,000 acres of commercial orchards 
vdA an annual production of 865,000 cases of 
padeed ripe oliv^ 300,000 gallons of olive oil, 
1000 tens of fresh olives that are shipped to the 
eastern part of the United Sutes for pickling, 
and frmn 1500 to 2500 tons of the so-called Greek- 
cured aa4. SicJlian-cured fruit for American resi- 
dent* w^ are of 



After the olives 
the pnlpsd mm 



PRESERVED FOR 10,000 YEARS TO COME! 



F ollowing the great Japanese Japanese paper with the names written 
earthquake of 1923, there was a in Chinese ink. This recommendation 
popnlu demand that the names of was adopted and the paper was speci- 
those who lost their lives should be ally made of the best quality by the 
listed and saved for all time in some Government Printing Bureau. A total 
imperishable form. Newspapers in re- of 548 sheets, measuring 10.5 inches in 
cent years gave renewed expression to width and 27 inches long, were required 
this desire and fixed 10,000 years as the and their total weight was 22 pounds, 
time through which such a memorial Upon these the names of the victims of 
- the earthquake were care- 
fully Inscribed. Other sheeu 
bore an explanatory state- 
ment by Mr. Nagata, Mayor 
of Tol^o, a chapter from 
Buddhist scriptures copied 
by Mr. Mataki, above men- 
tioned, and the names of 
those who were associated in 
Obs of ths qustti botdas mods to keep for producing the memoriaL 
afss the racori of Tokyo sarthquaks victinu The problem of protection 

should be capable of preserva- 
tion. 

Ten thousand years! The 
challenge of that demand im- 
pressed itself deeply upon the 
imagination of a citixen of 
Tokyo, Mr. M. Yamaki, an en- 
gineer of the Tokyo Electric 
Company, and he began to dis- 
cuss the possibility with other 
people. Opinion was general 
that it could not be done. It was 
pointed out that in the long 
history of Japan, the Jimmu Era 
dating from the accession of 
Emperor Jimmu was only about 
one quarter as long and that, 
practically speaking, 10,000 
years is another expression for 
eternity. 


B ut the mayor of Tokyo at 
' the time of the catastrophe. 

Mr. H. Nagata, was an ardent ; 
promoter of the plan and lent 
his enthusiastic support. In duo 
course, it fell to the Tokyo Elec- I 
trie Company to undertake the 
project, and to Mr. Yamaki, 
himself, was assigned the task 
of producing such a preservative 
taiaer as would keep the record intact 
against the ravages of time, 

Mr. Yamaki was advised that for per- 
numence a certain quality of dark blue 
Japanese paper with the inscriptions in 
gold paint, such os usM in ancient 
Buddhist scriptures, would be the best. 
Bnt iieifiher of these materials is avail- 
able at dtis time, equal in quality to the 
old, and Mn MosAi, Present of the 
Tol^^Art SohooL recommended white 


made of fused quorU crystal which, al- 
though far more difficult to nuke, had 
the 'advantage of less fragility and the 
ability to withstand sudden and extreme 
changes of temperature. The choicest 
Braziiian crystals were chosen and 
melted in an electric furnace into the 
form of thin rods like lead pencils. 
Placed side by side, these rods were 
fused together one by one in an oxy- 
hydrogen flame and a bottle was thus 
constructed 5 inches in diameter and 12 
inches long. At the top, the bottle was 
drawn into a neck so that the heat of 
tlie final sealing process would be far 
enough from the contents to prevent 
injury. Owing to the difficulty of mak- 
ing one container of sufficient sin and 
strength to carry all the scrolls, four 
crystal bottles were produced. 

The method of inserting the 
scrolls was to roll them as 
tightly as possible and push 
them in through the two-inch 
opening of the neck. Once in- 
side, the unrolling tendency 
made them open up to the in- 
side diameter of the bottle, 
leaving space at the center for 
additional roUs. The inner sur- 
face of a bottle made in this way 
lacked uniformity of diameter 
and it was desirable that the 
scrolls in their released position 
should be uniformly cylindrical 
in order to get in the maximum 
number of sheeU. Provision was 
made for this by placing In the 
bottle three circular bands of 
thin monel metal at top, bottom, 
and center, against which the 
scrolls unrolled themselves to 


twofold: First, to prev 
tion of the scrolls and, second, to safe- 
guard them from mechanical injury 
The Society of Resources studied the 
subject and recommended, as a general 
plan, that the list be put in a glaw hot' 
tie, the air exhausted and nitrogen gas 
introduced, after which the bottle would 
be hermeticaliy sealed and covered by 
a lead sheath with a view to burying it 
in the ground. Mr. Yamaki, while adopt' 
ing this method in principle, saw die 
wisdom of certain changes in detail. 

He substituted for glass a container 


The aAssCos covstias of a bottle 
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•noy of nickel, copper, and iron, was 
chosen in part because of iu resistance 
to corrosion. Both the top and bottom 
bands were covered with braided as- 
bestos as a cushion against the bottle, 
and the middle band was decorated with 
a black and white silk braid in token of 
mourning. Both the silk and the braid 
were very carefully made by the Kuno 
Sboten in Ginsa, using silk sterilized 
and dyed by Mr. Sampei, engineer of 
the Silk Examination Sution. 

After each bottle had been filled, a 
crystal cover was fused over the top of 
the neck, the space immediately below 
being first filled with asbestos. It was 
then exhausted of air and filled with 
argon gas, the temperature of the bottle 
being kept at 80 degrees Centigrade by 
immersion in hot water. When this 
process was completed, the gas pressure 
inside the bottle was approximately 
equal to atmospheric pressure. 



T HF. next prtK'ess was to cover the 
bottle by braiding over its entire 
surface strips of asbestos over which in 
turn was a wrapping of uslM-stos tape. 
For external protection, the Iwittle was 
sealed into a lead container, and this 
again was put into u firepnsif cylinder 
of Carborundum made especially for 
the purpose by the Nippon High Grade 
Furnace Material Manufactory. Because 
of the extreme hardness of Carborun- 
dum, it was difficult to give the outside 
jacket a polished surface; nevertheless 
this was undertaken for the sake of ap- 
|>earance and the many points of its 
crystalline structure were made to shine 
like mirrors. 

The repository chosen for the records 
toward the preservation of which so 
much ingenuity, skill, and lalsir were 
expended, is an ancient Buddhist tem- 
ple at the summit of Mount Koya. At 



At the entrance of the ancient temple on the summit of Mount Koya 


this temple, which has a his- 
tory of a thousand years, the 
names of the earthquake vic- 
tims are to remain in a spe- 
cially constructed hall. The 
locality is 400 miles distant 
from Tokyo, and transporta- 
tion for a considerable dis- 
tance is by primitive methods. 
To meet all emergencies of 
rough handling cachcontainer 
was supported by steel springs 



years ago in the Tempei Era and which 
have retained their original forms in 
spite of all unfavorable conditions. He 
thinks that eiglit times their life may be 
reasonably expected of the silken mourn- 
ing bands which with the other contents 
have Ijecn so sedulously protected. “In 
my ftpinion, however,” he says, “the pos- 
sibility of 10,000 years’ preservation de- 
pends less on the technical features 
described than on the behaviour of fu- 


within a wooden packing case Inwrdng m botde in its lead sheath 



It would seem tl human 
ingenuity could rce go 

further toward in; ig the 

preservation of iments 
for 10,000 years us or 

minim. Ckmsiderin, le sin- 

gle item of silk the 
mourning bands, Mr. Yama- 
ki reflects that there aw silk 
wares today in Shosoin, at 
Nara, that were made 1200 


lure peoples.” And he points to the avid- 
ity with which archeologists have delved 
B personal surroundings 
of the Pharaohs jof 3000 years 
Perhaps the pathetic victims of 
Japan’s catastrophe will rest os quietly 
whether tlieir record comes to light a 
tboiiiiand years hence or four thousand 
or ten thousand, for humanity instinc- 
tively associates iu future existence 
with Him of whom the psalmist wrote: 
“A thousand years in thy sight are but 
as yesterday, when it is past, and as 
u watch in the night.” 
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TIm world*! lai)i«!t locooiaCtv! typo Mtiddiagw raauuJiig up a pit mold 


MECHANIZING A GIANT FOUNDRY 

By I B. NEALEY 

B ringing Um varUUM under clo- traveling conveyor, laid in the form of up and placed on top. The conveyor 
aer and closer control is an ever- a loop 130 feet long and 40 feet wide, carries it along to the pouring sution 

present problem in foundry tech- Inside are located a sand conditioner, opposite the cupolas where the metal 

nique. New ideas and equipment with shakeout stationary sandslinger, and is poured. 

thia purpose in view are being constant- turntable for making up the fladu, in The flasks travel around the loop to 
ly dOTis^ and put into use. This mod- the order named. One of the noticeable the shakeout station very nearly oppo- 
emiution of foundry practice has been things about this unit is the absence of site to the pouring station. The fluks 
carried on at the two foundries of the smoke and dirt in the air. are set on a vibrating shakeout over a 

AUia-Ghalmers Manufacturing Com- Flasks from the shakeout are put onto grid covered pipe through which all 

pany, Milwaukee, Wisconsin, to a re- a roller conveyor which takes them, by sand and smoke are suck^ into a sep 

markable degree. gravity, to the turntable onto which aralor, outside the building, where all 

This company manufactures gas en- they are tranaferred as needed. Tliis the dust, smoke, and foul air are re- 

gines, steam engines, turbines, conden- turntable ia equipped with patterns for moved and the sand dropped onto a 

sers, and air and gas compressors, trac- two copes and two drags. One half the uaveling belt conveyor. Ihis conveyor 
tors, mining machinery, and many other flask is rammed up with the sand- runs under the floor back to the mold- 
large unit machines, as well as a large slinger, transferred onto the loop con- ing unit where it meets an elevator con- 
vaiiety of specialty work. The heavy veyor, the cote placed with a swing veyor which takes the sand up into the 

castings are made in No. 1 foundry, port crane and tto other half rammed riddle and then into a sand muller. On 

which is one of the world's largest. For 
example, the building of gas engines of 
6000 horsepower or more includes cast- 
ings requiring as high as 125 tons of 
molten metal at a single pouring. 

M etal for the foundry is produced 
in six cupolas. One of th^ is for 
chilled or hard iron which ia cost in 
iron molds, shaped for crusher heads 
ranging from 5 to 20 tons in weight 
each. Mure than eight million pounds 
of metal can be poured monthly in 
this foundry, while No. 2 foundry has 
capacity for five million pounds. All 
pouring is direct from cupola to flask 
with tlto crane service, and ladles run- 
ning from to SO tuns are used. 

Hud, machine, pit, and loam moU- 
ing are all employed. Centrally located 
id a continuous molding unit lor trac- 
tor parts. The tarious operationa are 
centered In and about a continuous 
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the tnj np the tend paeees under e up to pettem with nreep 

mignM which removea any uamp iron boanb on inuneoM cast 

and natb need in the moUa. The aand iron baaee, the wooden 

ia dropped into a muller from meaaur- pattern being firat aet up 

ing hoppera, where new aand or binder and a brick wall built to 

ia addled; from the muller, the aand conform to the job. The 

drcpa on to an inclined belt, which face of the mold or core in 

dropa aand on to a aandarator mounted then surfaced with loam 

on top of a 40-ton storage tank. The or made of molding sand 

aerator fills the tabk level and aerates to give it smooth surface, 

the aand. The 40-ton storage unk serves A“bug'’orcaat-ironring 
as a feeder for the aandslinger. ia now lowered and placed 

As the table revolves under the sand- in position around the 

sUnger bead the molds are rammed, cast-iron base and another 

This molding unit will produce 120 brick shell is built up on 

castings per day with the labor of but this, and ouuide the first 

nine men. shell, to conform to the 

outer part of the pattern. 

r ( the center bay k located a 450-foot When finished, the outer 

track on whidt operates a locomo- bug and shell are raised 

tive type aandslinger with a 27-foot arm and placed on the floor 

for the propeller head. Thu u the large- close by to be loam sur- 
est aandslinger of its type and waa faced on the inside. The 

specially conatructed for the Allis- two paru of the mold are 

(halmen Company. On both sides of then blackened and placed 

the tracks are rows of pits for pit mold- in giant core ovens, fired 

ing, some as large as 42 by 14 by 10 with gas, to be baked like 

feet. Thu sandaUnger is ako used in cores. After they are 


Coadauoas moldinc unit wkh turaubk and 
psttsms in foesgtound and stndilingar bshlnd 


feet. Thu sandaUnger u ako used in cores. After they are 

ramming up large molds as it goes up baked they are put together ready for sand being ground with water, oil, and 

and down the track After the molds pouring. so forth, between steel wheek routing 

are shaken out, the aand k placed be- The method of firing is by means of against a steel bottom plate and re- 
tween the sandtlinger tracks by means a two-pipe system, using air at approxi- volving about a vertical shaft. The cor- 

of a grab bucket, and the aandslinger mately one pound pressure; the side rect amount of oil for each batch k 

prepares the sand for re-use by wetting burners ore supplied with two rows of obuined through the use of an air 

and riddling. It k then elevated and burner tips while the center burner has operated valve on the oil supply Une 

dropped into the aandslinger hopper but one row of these tips. Stacks, two which automatically shuts off when the 

feeding the propeller head. in number, are located in the top of the right volume has passed through. 


ment. Giant molds and cores ore built overhead bins and automatic scales, the 


feeding the propeller head. in number, are located in the top of the right volume has passed through. 

Another track, parallel and located oven and are equipped with dampers, Thu prepared sand k elevated by 
in the east bay, carries two locomotive while fresh air is brought into the oven bucket conveyor to hoppera which drop 
type sandslingers smaller in sue, one and to the burners by air ducts extend- it onto belt conveyors which take it to 
of which has a 12-foot ramming arm. ing laterally and under each burner, points just over the core makers where 
The ramming k done on flask molds Thu oven consumes about 1320 cubic it drops by gravity and through chutes 
and the floska are shaken out between feet of gas per ton of dried cores, the directly into the core boxea on molding 
the tracks, the sand to be removed by work consisting of a large variety of machines. The sand feed k Parted and 
the aandslinger. sizes. an automatic device shuts off the flow 

The loam molding aeodon k in the While there are several core making «dwn the correct amount, for the core 
south end of the center bay, and k units, let np at different places in this being made, has dropped into the ma- 
served vritb two aand conditioners lo- foun^, mention will be made only of chine, 
cated in a gallery in the adjacent west that for tractor cores. Here k located 

bay and over the sand molduig depart- a con sand conditioning machine with ^NE of the unique pieces of equip- 
ment. Giant molds and cores ore built overhead bins and automatic scales, the ment in this foundry is a specially 

designed washer where the cores and 
sand are forced out of the casting hy- 
draulically and at the same time the 
castings are cleaned. This machine k 
housed in a concrete chamber 48 feet 
long, 20 feet high, and 42 feet wide. The 
steel top doors and front doors are au- 
tomatically, electrically operated and 
the castings are lowered into it with 
cranes and set on a east-iron table that 
revolves. Three stages of nozzles are 
located one stage a^ve the other and 
the water from these is played on the 
cutings with the aid of an arm that 
extends ouuide the structure. These 
nozzles are manipulated by men who 
stand in front of windows where they 
can obaerve the play of water aa they 
' work The water and sand flow into 
CowdlBMeiM ffadc coavsfur wfdk McUtsf —-** end coa^tstsd iodn. ThcaSaUe settling tanks from which the aand k 

«a#‘Mnans vfaftkiiisiikeaM t^^s^ sand left bedcfrcoad removed by a grab bucket 



s tWkr aa4 send xmAkaev fas left bedcfrcoad 
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Self-Reccuer for Mines 

P vcry often happen* that when an ex- 
[iloaion ocoura in a mine, ihafts or pai- 
Migewsy* are blocked ao that a number of 
miner* are entombed alive. When thi* hap. 
pen* and afterdamp U preient, the feverish 
effort* of rescuer* are often of no avail 
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DeoMHUtrating the •elf>r**ciiar. 

Nom no** dip* and mouth grip 

because llie entonil)ed miners may die of 
gaa poisoning in a short time. 

The improved self-rescuer which ha* been 
developed by the Mines Safety Appliance 
Company, give* the miner an extra lease 
on life despite any poisonous gasea that 
may be present. This small device is a 
miniature ga* mask consisting of a small 
canister with a nmuthpiece directly at- 
tacked and provided with filter* for keep- 
ing out smoke and a chemical for 
transforming deadly carbon monoxide, the 
poisonous constituent of afterdamp, into 
harmlen carbon dioxide. The moiithpiece 
is gripped tightly under the lip* by pres- 
sure of the teeth on lugs, while a small 
damp fasten* over the nostrfl* to force 
mouth breathing only. 

The self-rescuer weighs only Wk ounce* 
and is bonvenlently carried on the belt— 
for which a holder is provided— or in the 
pocket. In the event of a fire or an ex- 
pMon^ a miner wearing a self-rescuer 
cA travd for about 30 to 70 minute* in 
any concentration of carbon monoxide 
likdy to be encountered. 

The United Sute* Bureau of Mince say* 


that “although the st-lf-rescuer dues not 
supply oxygen, it does remove the hazards 
of carlmn monoxide for half an hour or 
mure and thus greatly increases the miner's 
chances of getting out alive. Thu* the self- 
rescuer is a life saver for the miner and is 
as essential in mines as liie preservers on 
shiiw.” 


N ewspapers recently repone<i the 
death of a blood donor who bad pro- 
vided blood for more than 200 transfusion*. 
In general, the donation of blood is safe, 
provided too much is not given at any one 
time or that quantities too large are nut 
taken too frequently. In a recent report 
of the subject. Dr*. H. W. Jones, Herbert 
Widing, and Lyle Nelson have made a study 
of reaction* to loss of blood in 500 donor* 
who have provided fluid for more than 
4000 transfusion*. The majority felt im- 
proved by the bleeding, the sUn seemed 
clearer, and sevenl with acne reported the 
disappearance of the lesion*. &roe who 
were chronically oonatipated had normal 
intestinal function after bleeding. 

After a penon has contributed blood. 


he takes a diet rich in meat and green 
vegetables for the following week. If as 
much as 400 cubic centimeter* or almost a 
pint of blood is taken, the number of red 
cells drops about .300,000 red cells per cubic 
centimeter, and the red coloring matter 
drops about 4 percent. The average imme- 
diate loss of weight is from one half pound 
to one pound. It was found that women 
cannot give kluud as freely as can men, and 
that tall, wiry, robust donors between the 
age* of 30 and 40 sUnd the loss of blood 
letter than do those who are short, and 
better than those who are tall but fat The 
usual price paid fur une gill to one pint 
of bliH>d is from 25 to 50 dollar*.— 3/. F. 

First Gasoline Powered 
Wrecking Crane 

A SPECIAL 105-lun capacity, gasoline- 
powered, Industrial Brownhoist, dou- 
ble-ended wrecking crane was recently 
demonstrated before a number of promi- 
nent railroad officiala at Bay City, Michi- 
gan. This machine is designed to work in 
underground tunnels where clearances are 
close and is the first wrecking crane to be 
powered by gasoline engines. It will be 
placed iu operation at the Cleveland Union 
Terminal and a duplicate crane ii now 
being built for the Grand Central Ter- 
minal in New York. 

These crane* have a capacity of 105 tons 
at either end and are equipped with three 
independent power unita, any one of which 
will run the machine. Theie units conaiat 
of two 225-horscpower gaaoUne engines di- 
rectly connected to SSO-ampere, 400-v(dt di- 
rect current generator* and one 206-celI 



Th* fint gaa oHn a-pewa t ad wraddiig craa* has a capacity of 105 totu 
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ttorage battery. All crane noTementa are 
dectrically operated and the machines 
travel approximately 33 miles per hoar 
under tMr own power. 

Seven Vitamlni — ^Each Has 
a Function 

T here is aim a gieu deal to be learned 
about vitamins and, as James II. Col- 
lins points ont in a recent issue of Chemit- 
try and You, there are still opportunities 
for commercial development of new ways of 
ntllixing these valuable food adjuncts. 
Thus, for example, some way might be 
found to utilise the vitamins now thn)wn 
away .with the large percentage of trim- 
mings taken from lettuce before shipment. 
Spiuudi, carrots, okra, green peas, tomatoes, 
and ocher vegetables contain various vita- 
mins. Alfalfa and clover are excellent 
sources of vitamin A, and while not likdy 
to be popular with people, are important 
for the health of farm animals, which are 
important for people. 

We are indebted to Mr. Collina for 
epitomising the occurrence and functions of 
seven known vitamins by means of the ac- 
companying illustration. — A. E. B. 

Evado Sugar Duty by Shipping 
In Solution 

A FLAW in the new tariff act has been 
capitalized by im|>onen) of sugar to 
dodge the duty of two cents a pound levied 
on raw Cuban sugar. Under the new law, 
Cuban raw sugar pays a duly of two cents 
per pound. Mixtures of sugar and water 
testing from SO to 75 percent sucrose are 
dutiable at a rate of 1.7 12S cents a pound 
plus 0.37S cents for each additional per- 
...ni R..t no provision was made for mix- 
ing SO percent and under. So wUy 
importers hud their consignments of sugar 
shipped in solution, claiming that such a 
product falls under the “sugar syrup” clas- 
siScation with a duty of only one-quarter 
cent per gallon. The sugar is, of course, 
crystallized from solution after it arrives in 
this country. 

Raw sugar imports contribute 100,000,000 
dollars annually to the duties collected on 
United States imports. Therefore, this de- 
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The seven vitamins, a few of their sources, and their functions 


feet in the tariff law may permit the eva- 
sion of a very coiiHidcrable sum unless 
Uongress or the courts lake remedial action. 

Natural chemistry may also block the 
practice, for sugar solution inverts rapidly 
into dextrose and levulose, and cannot be 
converted back to aiu-rosc; it ferments 
quickly, particularly in the warm tempera- 
tures of the subtropics. One tanker put 
into Philadelphia with the sugar foaming 
from the hatches as a result of fermenta- 
tion. Useless as sugar, the cargo was sent 
to a distillery where the process of con- 
verting the siduiion into alcohol was com- 
pleted. — A, E. B. 

Vacaum*OiUng Egga to 
Prewrve Them 

C HEMISTS in the United States De- 
partment of Agriculture have gone a 
long way toward improving the reputation 
of storage egga. A metlmd just developed 
seals into the egg all of its original moisture 
and carbon dioxide, so tliat it will come 
........ ...omlis later with all the 

freshness of youth. 

What usually happens when eggs are put 
cold storage is liial they lose a consider- 
....V of moisture and carbon diox- 

ide. The more of these constituents lost, the 
more the quality of the egg is lowered. 

Ej^ig shells are porous, but when dipped 
in oil the pores are sealed. .Shippers in the 
west discovered some time ago that they 


could dip their eggs in open vessels before 
putting them in storage and prevent some 
of the loss of moisture and carbon dioxide. 
What the Federal scientists have done is to 
go a step farther and do the oiling in an 
air-tight chamber, from which some of the 
air has been pumped. 

Surrounded by a partial vacuum, the egg 
not only drinka up the oil but also gives 
up a small part of the air it contained. The 
next step is to turn carbon dioxide into the 
vesseL With the outside air pressure again 
normal, the egg draws some of the carbon 
dioxide inside the shell. At the carbon diox- 
ide penetrates the shell it carries a film of 
oil with it and forms a teal in the inner 
membrane^ 

Tlie vacuum makes it possible to draw 
nearly four and one halt tiroes as much oil 
into the shell as is possible when the dip- 
ping is done in open vessels. After 10 
months of storage, vacuum-dipped eggs 
have lost only Vn, of 1 percent of their 
weight, while eggs oiled in open vessels lost 
16 times at much, and untreated eggs nearly 
27 times as mneh. 

A liigh grade of mineral oil is used for 
oiling the eggs, and tests have shown that it 
does nut hurl the quality of the egga in any 
way. When broken after 10 months of stor- 
age, vacuum-dipped eggs compare favorably 
with those otily one or two days old, and the 
table quality is said to be juat as good. 

The process for vacuum-dipping and car- 
bonating eggs was developed by T. L. Swen- 
son and associates in the Bureau of Chemis- 



try and Soils. Mr. Swenson has obtained a 
public service patent on the process, and 
already plans are being made to put the 
plan into operation on a commercial scale. 

Longest Natnral Gas Pipe line 

T he last link in the world’s longest nat- 
ural gas pipe line, which will bring gas 
from Texas to Chicago and surrounding 
territory, will be completed about July 1, 
according to the terms of a contract award- 
ed by the Continental Construction Com- 
pany to Ford, Bacon & Davis, Inc., engin- 
eers. Compressor (pumping) stations, and 
other adjuncts of the line, will not be ready 
fur transporting the gas itself until some 
time in the folL 

This last, or seventh, section of the pipe 
line will extend from Rock Island to Jtdlrt, 
a distance of 155 miles. Idke the rest of the 
line— 950 miles long from Texjw to Joliet 
- it will be 24 Inches in diametw. At Joliet 
it will connect with the pipe line system for 
distributing the gts to the Chicago diatriet. 
Becaute of the time proviaiona of the 
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eoBttact, which pot < pr<mium on tpiBed, • 
large amount of equipmant ia being iiaed 
on the job. About 100 Inoton, trn^ and 
dit^ng machinee are in aerviee. About 
5(MX)0 tona of tied pipe and fittinga are 
being tianqtorted and placed in lenrice. 

In opera^n, the pipe line will carry 
natural gaa frtm the Teaaa Panhandle to 
iiortbem Illinoia at preaiurea up to 600 
ponnda per aquare indi. To maintain thia 
preeaurot 10 oompreaaor atationa will be 
placed along the line. Together, they will 
bare anginea of 65,000 horaepower. The 
largaat of theae atationa — and the largeat 
compreaaor atation in the world — it under 



oonatruction at Borger, Teiaa. It will have 
12 compreaaort of 12M horaepower each. 


NotcI Motorboat Engfne 

A new type of marine engine for amall 
power boau waa recently deaigned by 
a abop ia Maryland. 

About aix auch motora were fabricated 
by the ahop which obtained old four-cylin- 
der motora taken out of acrapped or uaed 
can and cut them in half, aa amall boata 
of thia type uaually employ two-cylinder 
englnea. It waa neceaaary for the ahop to 
make up the extra parta and weld up the 
half aet^na. The open end of the water 
jacket, cauaed by cutting in two, had to be 
wddod up aa w^ aa the cylinder head. The 
crankcaae waa also shortened and welded 
up, Theae caat-iron parta were preheated 
by meana of a charcoal fire and the neces- 
aary welda were made using a cast-iron 
wddlng rod. After the preheating, welding, 
and annealing, the castings were in first- 
claae condition, aa a result of observing the 
correct procedure. 

Another interesting feature of this re- 
designed motorboat engine was that the 
crank shaft had to be cut in two places in 
order to re-arrange the throws and then the 
pieces bad to be welded together again. 
Sted welding rod waa uaed to wdd the 
shaft.— Oxy-Acety/ene Tipt, 

X Bmyt Revaal MInnte World 
to the Chemist 


ITVERI 
Ej the 


lYONE appreciates the vdne of 
the X ray in photographing broken 




tiona pt the human l^y necessary for mod- 
em nsdiod diagnosis. Only the chemist 
appreelittM. jt&f t^ue of the X ray ia 
tograrit^ttb^ ‘Wes” or intemal atruc- 
tn^ mrasfMMt* inanimate substances, 
for by meus q{ the Jt fSy he has discovered 
■ the todecolaa 



Ahover Diffmcdon pattecss which, 
by the sharp concaBtric drdss, 
shews that tha eryttab ara arrang- 
ed la osM d ir ection, giving the ated 
"diracdosinr' ptop«tiaa so that h 
tends to split wi^ the grein. /ti 
left: Anot^ sample of roUod atoel 
ahowing objoetionablo diroctional 
properdea. right; After tho ated 
had been propady heat-treated, the 
X ray rmmalad a ro-diatr&ution of 
tho cryatab into a hat ar e g a n aen i 
arrangamant whidi aiiminataa any 
directional pro pe rty . Thia ated ia 
equally atrong ia all diractlona 


dndlng a gemacal poatnlar infamloB of tho 
akin, leaM^ or Ip^ and aimilar diaordata. 
One type of eruption on the akin in infanta 
seems to be dne to varioot aondtivltiea to 
food or to aimilar anbatancaa. In one in- 
Btanca a child waa found to be aenahho to 
orria root in ita motber’a face powder, 
which developed in the child not ody akin 
eruption but also aathma. 

Among the most dUBcult types are thoae 
due to sonaitivity to milk. In these 
caeea It is poesiUe to provide for the in- 
fant a food Combination that doaa not 
contain milk, baaed largely on a oomblua- 
tion of soy-bean flour with other anbetancea. 



of matter where distances are measured in 
billionths of an inch and where the wonders 
of nature are hidden from even the most 
powerful microacope. 

By passing a hew of X raya through a 
tiny piece of matter, the expert can obtain 
a ^otogradt from which he can calculate 
the siae and shape of the unit cella which 
compose the matter, the structural arrange- 
ment of moleculea in a compound, the num- 
ber and dietrilmtion of atoms in the 
molecule, end a dosen secrets formeriy hid- 
den from the eye of man, although deduced, 
in part, by his brain. Thus it ia possible 
to identify an unknown subetance, and to 
study the mechanism of the changes it 
undrtgoes es it eges or the existence of 
internal stresaea which affect ita physical 
properties. 

THiile auch studies involve e highly com- 
plicated end theoretical acience, they have 
e very practical aignificence. Thus, for ex- 
' » quality of steel used in anto- 
■tudied by H. V. 


as been i 

of 


cently presented ebme hitereeting reaulu 
of hie work bofora the American Chemical 
Society. Hie ctndiM mmal the reason why 
steel mnat be beabtreated after rolling, and 
give the ated manidaetnrm a positive tdieck 
on the efficacy of dm beat-treating procaaa. 
Another Intereadltt faiveatigatioB by Pro- 
fessor Andecaon rercala the fanemal atmc: 
turo of asboatos and mekea clear why one 
gredeof a eb ee i pfke^^eriortoenotber fer 
’ ‘ li^>c example. .The 


mst 
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Soy-bean flour is taken as the source of the 
protein, because it is rich in protein and 
containa the correct amino aclda for growth. 
The formula also contains, in addition to 
67A percent soy-bean flour, 9A percent bar- 
ley flour, 19 percent of olive oil, 1 A percent 
sodium chloride, and 2.7 percent calcium 
carbonate. Soy-bean flour ia defective in 
calcium, sodium, and chlorine, but contains 
adequate amounta of magnesium, potassium, 
and phoapfaorua. Since this combination is 
not eapedally rich in vitamina, orange juice 
end cod-liver ofl ere always given as they 
are given with other types of infant feeding. 
—MJ. 

Qrcuit Breakers to Pirotect 
House CIreniU 

IR the peotection of dectrical oircuita 
ia the borne and for providing at the 
seme time convenient uaant fmr Tcstoriiig 
service after a dreoit baa beee overloaded 


FJ 


^ typical X-ray dlf- 


broker Im been devdopod by tbo Weab 
ingbonae Electric and ManttfacisiiBg Co» 
pany. Tha use of this devloe diutimatee sR 
depen d e n ce npen fnses for dreoit ponfee- 
tion and svoi^ the inco n ve ni aocea of re- 
placement attending their use. Tbie difVioe 
can also be operat^ as an ordinary * 00 ” 
and “on" switch to control the dredte ee 
desired. 

-iTbe tripping action is not inatantaneous, 
however, 1^ the time of operation of tbo 
medianlim is in taverta ratio to 
mt of current paadng tbronib dm 
deviea. Thoe a sauU overload, asy 10 perv 
cant, takes about half an hour to trip the 
breaker. As the ctaient inoreasea, tba tlaa 
of operattoa of tbo trip d 


tripping 


eat. gin d safety, A abut-dredt canaea ihs'dS- 


BMine d the ipooBvedeaMm d Mipisdsg 
Mown fuaaa, peed* eto tdnptad to use fnsea 
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ratod at mm than the permiatable rating 
o( the circuit or to bridge the fuie with -a 
coin or other piece of metal. This situa- 
thm has lad to the demand for a small cir- 
cuit Imaker to protect branch circuits. 

The switch is of the toggle type with the 
fixed center mounted on a stinging arm. 
This arm is ordinarily latched under a catch 
on the bimetallic thermal over-current unit 
or tbetmostst. As long as this arm re- 
mains latched under, the switch operates 
as any other toggle switch. At the current 
passing through the thermal unit increases, 
the bimetallic unit, being composed of two 
metals of unequal coefficients of expansion, 
bends more and more until, when the cur- 
rent exceeds a certain limit, it releases the 
latch: the end of the toggle moves out of 
line: and the tog^e promptly collapses and 
opesu the switch. 

Making the time of operation of the 
tripping mechanism inversely proportional 
to t^ smonnt of current passing permits 
a sli^t overioad of abort duration which 
would do no harm to the wiripg. Therefore, 
if several electrical appliances happen to 
be connected on one circuit for a short 
period of time, the service will not be need- 
lessly interrupted. 

Even if the breaker it closed while the 
cirenit is overloaded, it only opens again, 
tripping free of the handle. Because of this 
“trip-free” arrangement of the handle, it 
ia impossible to hold the breaker handle 
closed when the circuit is dangerously over- 
loaded. 

A gronp of these amall circuit breakers 
mounted on a single panel and located at a 
central point in a house, provides a con- 
venient method of controlling the branch 
circuita. 

How Phygidans Die 

D uring 1930, a total of 2943 physicians 
died in the United States. The average 
time of death was 63.7 years, a de- 
of about a year from the average age 



of 1929, vdilch was 64.9. The oldest was 
97 and the youngaat 23. Sixty-six doctors 
died In automobile accidenta, 24 from falia, 
8 from gnnahot wound#, S from overdoses of 
mediciiw, and 3 from airplane accidenta. 
One waa kicked by a cow and one iwallowed 

Sixty-oix pfaytidana committed suicide in 
1930. which waa 19 more than 1929. The 
method moat frequently employed waa 
almutf iog, vdtkdi accounted for 33 deatho. 
Seven cut their otterieo, and seven took 
- poiaMt^t dx inhalod gas; four hung them- 

aelveet two died throui^i overdosea of drugs, 
and two by tfrownlng: and one jumped from 
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a high place. These facts, alone, should in- 
diMte the temporary mental aberration of 
suicides, since certainly physicians are in- 
formed of relatively painless and certain 
methods of causing death which they might 
have used instead of the shooting and hang- 
ing routes to oblivion. 

Physicians, as do the rest of the public, 
die in the large majority of rases from heart 
disease, high blood iwessure, brain hemor- 
rhage, pneumonia, diseases of the kidneys, 
and cancer. Physicians are often asked why 
their mortality rates arc higher than those 
of the rest of the public and why, in gen- 
eral, they seem to die at an earlier age. The 
answer should be obvious. They are con- 
stantly exposed to oil types of weather, they 
work lung hours, and they are in intimate 
contact with infection.— .If. F. 

American Sdentist Gets 
Unusual German Honor 

A MOST unusual procedure in granting 
academic honors was followed in the 
presentation at the German embassy in 
Washington, on April 27, of an honorary 
Ph.D. from the University of Berlin to an 
American scientist. Prof. R. W. Wood of 
the Johns Hopkins University. Professor 
Wood is on the Scientific Asieiiican staff 
of contributing editors. 

It is a very exceptional tiling for the de- 
gree of Ph.D. to he granted as an honor; it 
usually follows the establishment of a stated 
residence and the pcrformatiue of definite 
research at the granting university. The 
University of Berlin, moreover, is very spar- 
ing about the granting of any honorary de- 
grees at all, and to confer one on a foreigner 
at the distance of a whole week’s travel 
from its campus is almost unheard-of. By 
going to the German Embassy, however, 
Professor Wood entered what is legally 
German territory. 

The diploma of the degree, which was 
handed to Prof. Wood, was lirmight from 


At left: A sam|de of good quality 
asbestos as it comes from the minee 
shows a definiu cellutar arrange- 
ment which is responsible for the 
fibrouf etractara. At ritht: When 
this aabeetot is heated for 24 hours 
at 900 degreea Centigrade, it loaea 
its fibrous structure end becomes 
soft and crunAly. Btlov: The same 
fiber, treated with hydrochloric 
acid, loaea ita filmnis Mructure and 
prodocea a potMm like an amor- 
phous substanca. This is due to tha 
removal of t&o hydrated silicate 
minerolf of tha native asbestoe 



Germany by Prof. F. Hennliig, director of 
the division of boat and presaure of the 
German Reichsansialt in Beriin, who ia now 
working with Dr. H. C. Dickiiuon ai the 
United States Bureau of Standards 

Profeesor Wood, who has built on inter- 
national reputation as an experimental 
physicist, waa a graduate student at the 
University of Berlin from 1894 to 1896. He 
has been professor of experimental physics 
at the Johns Hopkins University since 1901. 
He is recognized as one of the most versa- 
tile men in American science, although hia 
chief interest lies in the field of optical 
physics. 

Like Gurlec L. Dodgson, who achieved 
fame under the pen-name of Lewis Carroll 
at writer of the delightful “Alice in Won- 
derland,” Professor Wood has found time 
to produce some excellent nonsense litera- 
ture aside from his more serious output. 
His “How to Tell the Birds from the 
Flowers" and “Animal Analogues” have a 
wide and delighted reading public among 
people who know and care little about 
optical physics . — Science Service, 

New ProceM Used In Making 
Soft Drinks 

F reezing, to concentrate or to pre- 
serve fruit juicee for bevwage purpoeea, 
is developing rapidly, according to an edi- 
torial writer in a recent issue of Food In- 
duuritt. The trend closely parallels the 
trend away from the old atyle, imitation- 
flavored carbonated drinkt toward genuine 
fruit flavors for this class of beverages. 

A development that ia slowly emerging 
from the research stage into commercial 
tests is the Heyman process, by which 
sterile carbonated beverages are produced 
by pasteurizing before carbonating. Cott- 
renirated syrups are healed to pasteurizing 
temperatures, then measured into sterile 
bottles, and next filled with aterile boiling 
hot water under pressure. Still under pres- 


# 


sure, the neck space is now fiUed with 
compressed carbon dioxide gat and the bot- 
tle is capped. After cooling, the carlxm 
dioxide is absorbed by the liquid. 

A variation of the procesa, for fhocolate 
milk, ia the addition to sterile bottles, 
of a hot liquid concentrate made from a 
mixture of powdered milk and cocoa pow- 
der with augar, followed by filling with 
water at 260 degreea Fahrenheit under 
preaanre, capping, and cooling at an ap- 
propriate rate. Here the tempetataie ia 
high enough to ttttilixe the entire con te nla 
of tho bottle. 

The “Eleetnpiire” ayatem of electrical 
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pMtrariuUoii, iriiieii hu tteen uMd with 
luecew la the dairy indoatiy, la beiiig tested 
eaperiaMHitally in the bennga field for the 
pt^ootioa of fterile fmit jnicea without 
inpairinf the flam. 

Fmit juieet are praaerred in another way 
by evaporation in a vacuum at a very low 
tenkperatore to a thick liqidd, which ii 
then miied with granulat^ sugar and 
dried. This glvea a crystalliaed pit^uct for 
shipment to bottlers.— >4. E. B. 

liver Extract in the Vein* 

r has long been recognised that direct 
njectfon of remedies into the veins 
secures more prompt, and in many in- 


of liver given at a single dose 
stomach tube. By the new method, 
al response was obtained in five days, 
an eitract derived from 100 grams 
r by the vein in one dose. It is sig- 
in medical science that any new 
’ is promptly foilowed by intensive 
which brinip rapid improvement, 
type is the continued work on liver 
in pernicious anemia^-df. F. 


Smoothing Fbw Past the Engine 

AS we have often pointed out, the radial 
J\ air-cooled engine with ite projecting 
cylinders, has a great deal of resutance. 
Unfortunately, the exposed engine cylin- 



Tbe platM on which the Towncnd ring or cowl has been used to smooth the 
flow past the air<oolcd engines. Note sIm the auxiliary wing behind the engines 

stances more potent, action than the use 
of the same remedies taken by mouth, in- 
jected into the intesllnea, or even under 
the skin. This is particularly true oi ex- 
tracU of the varioua glands oi the body 
which pour their secretions directly into 
the Mood— the so-called glands of internal 


One of the greatest of modem diacovertea 
if the method of prolonging the life oi 
tboee with pemiclona anemia by the feed- 
ing of liver. These patients, whose blood 
is impoverished both as to the number of 
red blood cells and rad ooloring matter, 
promptly improve when large amounta of 
liver are taken in the diet or when they 
are given liver extracts of various types. 
Sometimes, however, they are in such seri- 
ous condition when they first come to 
medical attention that every moment of 
delay may be aerfoua. It is for auch cases 
particnlsrly that Drs. William B. Castle and 
F. H. Ls^ey Taylor of the department 
of medkiiM in Harvard University Medical 
School have devdoped a form of liver that 
can be injected directly into the veiiia. 

It was found aome years ago that the 
injectfon of extract of livor promptly 
lowared the blood prasaure; in fact, so 
promptly that the results were harmful in 
aome casee. It has bean found that this 
lowering effect can be overcome if (be 
nuterial is injected slowly and if tha Mood 
preaaare is closdy watched during the 
time of the injection. Whereas the ieeding 
of liver by month produces a reaction in 
approsiutdy 10 days, the injection of this 
new extract directly into the vein prodncea 
a "Mwtmat teeponse in tha form of buflding 
of new Mood cdls within ^ days. 
Furthermore the amount injected is am^ 
compared with the total amount that may 
bo lod lo tho pitionte 

Invea^tors in tha Unhershy of Mlehi- 
gan got'a maximal response in 10 days from 


d«TS not only produce drag 
also disturb the flow in relation to other 
parts of the machine. 

In the Douglas Commercisl Amphibion, 
the engines, mounted high above tie wing, 
eve around them the now familiar Town- 
end ring or cowl for anti-drag effect. In 
addition to this, a small auxiliary wing is 
two nacelles and it is 


milea, and a top apeed of 186 ndlaa per 

ear. 

Te wheels are mounted at the ends of 
wet amount to small stmt aitfoili on esMi 
side. This is another useful aerodynankic 
refinement.— yf. K. 

Tlie Latest In Wind Vanes 

T he wind cone or “sock” has one big 
advantage; when te wind dropa, the 
sock droops. Te pilot then knows tet 
there is no tail wind to worry him when 
landing, with excessive speeds relative to 
le ground and excessive length of land- 
ing run. But he does not eow what is the 
direction of te greatest length of the field, 
the direction which he seuld follow on 
landing. The convenlional T-type wind 
vane suffers from a similar defect. Wen 
the wind falls, the T may remain at rest 
pointing In the direction of te last pre- 
vailing gust. 

The Aeroplane describes an ingenious 
form of wind indicator which overcomes 
this defect. 

Tlie Martin Wind Indicator is in te 
form of an arrow aeut 20 feet long, the 
shaft of which is in the form of a li^t 
girder, with “barb” and “feather” formed 
of yellow-duped surfaces. The surfaces in- 
clude eth vertical and horixontal areas so 
let the arrow appears as such from aeve 
and from the side, and the bright yellow 
finish makes it very conspicuous. 

The feather or tail suifacea are very 
much larger than the front or “barb” sur- 
faces, and this setvea to keep the indicator 
pointing into the wind, just as with con- 
ventional wind vanes. 

When the wind drops below five miles an 
hour, however, the indicator points into a 
pre-determined direction. This is achieved 
in a very vimple yet ingenious way. The 
axis about which the indicator rotates runs 



claimed that thia alao helpa to amooth out 
the. flow an^ to diminish tho aerodynamic 
interferraco between the edgine aiid the 
wing. 

lie Commercial Amphibion with ita two 
Wright aOO^hofsepower engines, carries 
a crew of one, five passengers and a jiseful 
load of .2895 pounds; and nas a groaa 
weight of 8000 pounds, a range of 600 


in ball-races immersed in oil so that the in- 
dicator ia very sensitive, and this axis is 
tilted slightly forward, in a pre-detamined 
direction. The Indicator has its center of 
gravity a little ahead of the axis of rou- 
tion. Therefore there is a slight taming 
moment which canses the vane ta. rotate 
into such a position that tha c^tar of 
gravity is at the loweat poaaiMa point. 
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When the wind ie too weak to overoome 
thU taming moment, the arrow pointa in 
the direction of the greater length of the 
field. 

The arrow la wired for night tue with 
red lights, and the current reaches them 
through e simple slip ring. Each arm of 
the main girder is hinged, so that it can 
be unfastened and foided downwards at the 
axis when bulbs are to be replaced or minor 
repairs ere to be made. 

Why did no one think of this gravlta- 
tioaal control before? — K. 

Electrical Construction 
Equipment for Hoover Dam 

T he Westinghouse Electric and Manu- 
facturing Company has been awarded 
contract for electrical construction equip- 
ment of Hoover Dam, part of the Boulder 
Canyon project. It includes motors and 
control for driving all electrical shovels, 
hoists, pumps, conveyors, and cumpressuis; 
locomotives, switching equipment, circuit 
breakers, switchboards and tranafurmera, 
lightning arresters, and meters. A large 
part of the equipment will be built in 
the Oakland, California, plant. — Barron's. 

Aeronautical Meteorology 

T he second “Aeronautical Edition of 
Meteorology” by Willis Ray Gregg, Is 
just as sound and scholarly as the first one, 
with the addition of much pertinent and 
practical information. 

For example. Chapter II— Instruments 
and Methods of Observation— has been 
brought completely up lo uaie. 

Pilot balloon theodolites are now in com- 
mon use for measuring the height of ceil- 
ings: that is, the height of tlie underside 


used. This Is an dectric seorchlidtt which The decrease of lift results from altered 
throws a spot of light on the underside of wing curvature; the shoulder of ice nan- 

the doud layer. The height of the light ally forms first on the upper portion of the 

spot is found by the use of a so-called leading edge, changing the lift of the air- 

Alidade, a reding-height indicator. foil materially, the process being rapidly 

A great deal has recently been added to aggravated by further increase in the sixe 
our knowledge of atmospheric visibility, of the shoulder. 

both hy outdoor and by laboratory experi- Dangerous vibration stresses are also set 
mentation. The layman is apt to speak of up by ice. When the propeller blade col- 

fug in very vague terms. The meteorologist lects ice unequally, vibration will be par- 



"fy^eTraiirchlight used for spotting the underside of a cloud at 
night and the Alidade with which is found the height of the light spot 


lias a very definite scale which is highly 
convenient to the aircraft operator in trans- 
mitting reports. Few of us know that the 
following accurate scale is now in use: 



ticularly serious and may break the air- 
screw. 

Ice is now being fought by warning the 
pilots of the conditions likely to lead to ice 
formation, ami by the use of instruments 
which indicate temperature conditions 
likely ti „ . 

The Iniuk ends with a description of the 
splendid airways weathrr service now avail- 
able ill the United Slates,— A. A. 


of the lowest cloud layer at the point of 
observation. Accurate knowledge of this 
height, which is included in ail airways 
observations, is of great importance since 
the pilot, as a rule, prefers to fly beneath 
the cloud^ rather than to fly blind above. 

Measurement of the height of ceiling is 


S E^lmt-i'ioiiiliwDrohlriN^ *i'-ll>t» 'W „ 

The conditions of ice formation are well 
understood and once undetslood can be 
avoided, and Mr. Gregg discusses them 
fully. Ice increases the air resistance of the 



Vapor Lock 

R ecently in Detroit, Dr. o. c. 

Bridgcman, Research Associate of the 
Bureau of .Standards, was awarded the 
much prized “Manley Memorial Medal” 
given annually by the Society of Automo- 
tive Engineers to “the author of the best 
paper relating to theory or practice in the 
design or construction of air research on 
aeronautic power plants or their parts or 
accessories"— a moat formidable definition. 

The subject of Dr. Bridgeman’s paper 
was "The Effect of Airplane Fuel Line De- 
sign on Vapor l.ock." 

“Vapor lock” means the interruption in 
the flow of gasoline from the fuel lank to 
the carbureter due to the boiling of the 
liquid fuel at some point in the feed ayi- 
tem. (See also page 194, March, 1931 
SoENTiFic American.— Editor.) 

Vapor lock lo the automobiliat la merely 
an annoyance, but to an airplane pilot. It 
is much more serious. Vapor lock may 
cause the engine to quit suddenly on a 
take-off and so induce the dangerous stall 
and spin. The elimination of vapor lock in 
the airplane power plant wouIiL therefore, 
be a real contribution to safety. 


accomplished in a number of ways; One 
is by pilot balloon ohaervationa. The hei^t 
is obtained by multiplying the aocenaional 
rate of the balloon by the number of mln- 
utee from the time of rdeooe, until the 
bellooB dlaeppetie or enlere the lower 
dond l^rer. The theodolite hoe to be ni^ 
of ooarie, in oonjunction with the balloon. 
At night a epodol ceiling light projector is 


wings and exposed parts of the plane, de- 
creaaea the lift of the wings, and adds to 
the load. 

The increase of drag ia due to two Ira- 
porunt eausea: 1. The direct enlargement 
of wlnga, stmts, wires, and so on, thus 
opposing greater area to the wind. 2. By the 
rough or ripidwl eurfacea of ice formation 
which odds materially to aurface friction. 


Fuel feed systems in the airplane may 
be divided into two general classes: Grav- 
ity feed syatema, in which the tank is 
placed high up in the wing ao as to give 
the fuel a large head above the carbureter; 
and pressure feed syatema, in which a fad 
pump is employed. 

To diminsle vapor lock in a gravity 
system, the remedies are simple. The tub- 
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Maimar in which the ttcMmllncd 
tira faitMU to tho aitploiM whod 


ing mutt be large, all onneceatary bendi 
in the ajratem mutt be elimintted and the 
piping ahould have a uniform crota-aec- 
tional are* throughout ita length. Benda in 
the line trap any fuel whidi haa boiled; 
that it, any that haa been oonverted into 
gaaeoM fonn. Sadden changet in croat- 
aection of the piping alto aaaiat in the re- 
tention of bnbblea of air or vapor. 

The tame remediea apply to the pump 
feed ayttema in which vapor lock may 
occur between tank and pnmp^ although not 
between pump and carbureter. 

Dr. Bridgeman’a reanlta, while auch at 
common aenae alone might have indicated, 
now put both the eauaea and remedy of 
the e^ on a acientific batia,-- .4. K. 


**Sky Cat” Credit 

I N connection with the item on Viliam 
B. Stout’a Sky Cor, that appeared on 
page 410 of our June iaeue, we reproduced 
a Ihu drawing of the plane under ditcua- 
tion. Due to on overaighi in connection with 
makeup, credit for thia illuatration to Aero 
Digest wu omitted. We take thia opportun- 
ity to expreaa our regret for thia occurrence 
to thank our contemporary for their 
conrteay in the matter. 


A Streamliiied Tire 

T he air reaiatance of an airplane land- 
ing gear may be oa much aa a third 
of the whole reaiatance of the plane, winga 
not being taken into account. Therefore, 
deoignen hove mode many effwta to re- 
duce landing-gear drag. Soam have applied 
oowUnga or “panta’* to the wfaeela. Othera 
have aubatituted a aingle cantilever atmt 
for the three cooventional landing-gear 
atmta on each aide of the fnaelage. Othera 
have employed the retracuMe landing gear 
in which wheela, atruta, and ahock abaorb- 
era are all amde to awing npwarda and to 
dioappear inaide the winga or fnaelage of 
the airplane. Of eourae, die moot efeetive 
aaethod of getting rid of under-carriage 
reabtance it to retract it, but thia involvea 
a mechanical complexity which 

pibg do not view with favor. 

I^w the' General Tire and Rubber Com- 
pony have otrodt out in a freak dlNction 
by atreandlning the tire itadf. Our idwto- 
graph^ahowa one of theoe new three applied 
to a low-wing monoplane, and the app^cd 


diagram dmwa a oroee^eotien of the tire. 
From theee two Hkatrationa it can be quite 
clearly aeon that the wheel and tire indeed 
form a atreamline body. 

Wind-tonnd toata in the Army Lahore, 
toriea, at New Yoifc Univeraity, and at the 
Univetaity of Michigan, ahow that the re- 
aiatance of the etieamlined tire ia unuaually 
low. The etreamline form ia explained by 
the fact that the tire haa a parabolic ahape 
which blenda into the circular portion of 
the wheel. The new tire ia operat^ at very 
low preeaure, yet owing to ita parabolic 
ahape the tire maintaina ita form very nicely 
even in rough eervice. 

Another very inteneting point about thia 
deaign ia that the bead of the tire ia 
mechanically damped to the rim of the 
whed; hitb^ Urea have been made tight 
on the rim by increaoing air preaaure. The 
mechonied damping effectivdy preventa 
the tire from diding around the whed rim 
when brakee ofe apdled forcibly and and- 
denly. Thia medianicd damping alao pre- 
venta the tire coming off when the airplane 
landa with appreciable aide motion.— /f. A. 


Taming Giuhen on a Rampage 
M^*LD oil wdle— nature uncontrolled — 
\j an even ton or more per aquare inch 
of pent-up rock preaaure abruptly rdeaaed 
from ita age-old prison and bursting sud- 
denly forth destroying everything in ita 
path! How, oaks The Lamp, lapsing into the 
vernacular, do they get that way, and how 
are they tamed? 

Let's watch them bringing in a big well. 
The rotary bit has bored ita way into the 
earth to the top of the pay sand, according 
to the geologiata’ calculations. The long 
siring of drill pipe is withdrawn and next 
comes the job of setting the find string of 
casing and cementing off. 

With his casing set, the driller now starts 
his tools down the hole again. First of all 
—with high premure wells— he makes sure 
that there is sufficient mud in his wdl. The 
object is that when the well comes ia, the 
weight of the column of mud standing in 
the hole will be sufficient to overbalance 


the rodi pceasure at the bottona so that the 
wdl in question may be brought in nndee 
control Sometimes it ia necessary to hdp 
■he mud with a wei|d>t loading matetid. 
The heavy tods reach the bottom, the drill- 
er polls them out quickly, and the mud 
is Iwled out bit by to un^ the rode pres- 
sure overbalances the weidit of the re- 
mdning cdumn of mud; and the latter 
begins to flow out of the hde of ita own 
accord. The monster finally cornea in with 
a roar and the valves ore left open for 
a while until the wdl cleans itsdf of mud. 

It sounds simple enough. Why, then, the 
tremendous gushers running wild? Why the 
rocketing tools, the twisted drill pipe, the 
mangled vdvea and fittings? 

Cordeasness and inexperience are fre- 
quent causes of wells getting out of con- 
trol. More often perhaps it ia just a cose 




of trying to outguess nature and guessing 
wrong. If geologiata figure, fur example, 
that the drill should strike pay sand at 6200 
feet, and it drops into a high pressure gas 
pocket at 6000 feet, the driUer ia left very 
much in the position of the fellow who was 
intently engaged in examining the mouth 
of a large cannon at the precise moment 



C fi. Stoat No. 1 wdl to a rampete, draiKliiac OUahoiaq City wBb ell 
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WflM WBg choM to poll the firing cord. 

la the cate of the C E. Stout No. 1 well, 
erhldi created Mich a tentation in the newt- 
papera a few montha ago by getting out 
of control and drenching with oil a large 
reeidential tection of Oklahoma Gty, every- 
thing went perfectly for a time. The well 
wat brought in under perfect control, hut 
it wat thffl found that the three big 5000- 



pound matter gale valvea did not iunction 
properly. Before they could be made to 
work, the twrific bleat of Mod and oil 
undw tona of pretaure cut right through 
the partly doted valvet like an emery wheel 
through cardboard. While the well raged, 
men began working feverithly to replace 
the broken fittings. 

First of all, the sand-cut ‘‘Christmas 
tree** connections (so-called becanae of the 
several valves and fittings which protrude 
from different sides of the affair) were re- 
moved. A new Christmas tree arrangement 
was feverishly assembled and hauled to the 
derrick floor ready to be placed. 


To the onlooker, a Christmas tree looks 
like an ordinary pipe— a particulariy heavy 
one— with two valve handles protru^ng 
near the center. Some of them contain sev- 
eral gate valves and countless nipples, 
joints, and elbows— as, for eumple, the 
complicated “trees’* which now crown some 
of the California wells. Snubiters with rings 
in them, located near the lop and bottom 
of the piece, afford allacliinents to which 
chains may be htMked for hoisting the huge 
affair. 

Inside the bottom of the pipe a steel die 
collar was filled, so that the “tree** would 
rut its own threads as it was screwed over 
the old casing. A fluted arrangement, as 
shown in the accompanying illiislration, was 
provided to serve as a guide in fitting the 
new piece over the casing. When all was 
ready, the massive affair was huislcd up- 
right by means of a winch and heavy chains 
and llieii “stahlied** into the hlasiiiig col- 
umn of oil. Men awalhed in oilskins and 
helmets guided this diHiciilt oiieralioii as 
powerful chains hauled the “tree** into 
place. Tlie valves were open all this time, 
of coiu-se, so that the gusher <'oiiliuucil to 
shout through the new coniieclion up into 
the air, with a goodly amount spraying out 
the bottom to soak eveiyoue within range. 
Finally the fitting was scrcwe<l down and 
seciirt^ firmly by means of heavy chains 
und lurnbuckles to the legs of the steel 
derrick. Then the two .‘illlMI-puuiul master 
gate valves were carefully closed— and the 
Iniltle was over. 

Inspection Cage Accurate to 
1/100«000 Inch 

1 IKE a miniature Iraflic signal a new 
J Sheffield electric gage in the inspection 
deportment of the Reo Motor Car (Unnpuny 
flashes green, amber, and ml lamps to indi- 
cate to the operator wlicilier the part 
checked la undmixe, satisfactory, or over- 
size. It is the first machine of the type Used 
by an aulomubile nuiiiiifaciiirer and it indi- 
catea with certainty any variation as much 
as one one-hiindred-tliousaodih part of un 
inch below the low limit or alsive the high 
limit of size specificti on the production 
blue print. For each part to lie inspected 
two standards sre made of faardenetl alloy 
steel and lapped to exact si/e, one to the 
high and the other to Uie low limit of size 
specified by the engineers. These standards 
are used by the operator (or setting the 




Green, amber, and red (amps on 
this gage tell the operator the 
condition of the part inspected 


eleclriu gage for any new part to be inapect- 
ed and for checking it bum time to time 
during inspection. 

To resist wear the lower end of tlie 
plunger is tipped with a selected, carefully 
lapiied diamond and the hardened steel 
anvil on which the work rests carries a 
lapped insert of luiigslen carbide, a sub- 
stance ranking second only to the diamond 
in hardness and selling for over 400 dollars 
per pound. 

Because of its high degree of accuracy 
this gage proves the most satisfactory de- 
vice for measuring the standards to v^ich 
it is to be set fur measuring production 
parts. It is used when the master gsges are 
iieing lappeil to clieck tlieir sizes against 
tool-room master gage blocks which in turn 
are accurate to the millionth part of an inch. 

Accutacy of the highest order, however, 
‘s only one of the advantages claimed fur 
this novel device. lucreased apeed in in- 
specting and complete absence of eye strain 
ore also afforded. With ordinary limit or 
snap gages the sense of “feel** of the opera- 
tor determines acceptance or rejection and 
with conventional types of dial gages the 
operator must watch closely and constantly 
the muvement of a hand across a dial and 
judge whether it stops or passes just below 
one or just above the other of two limit 
marks. With the new electric gages the 
lamp of a certain color lights or it does not 
light, eliminating the human equation. 

Rubber Bearings Lubricated 
with Water 

A RECENTLY perfected method of bond- 
ing rubber to metal has made pos- 
sible the use of rubber for bearings on 
certain machinery where it ia not practical 
or convenient to lobricate with oil, such oa 
shafts running in water on ahips, hydraulic 
power turbines, sand and gravel pumps, 
deep well pumps, agiutor beari^ in 
chemical plants, and in many other places 
where water or other lubricants not In- 
jurious to rubber are available for lubri- 
cation. 

Babbitt, bronia, and other soft metal 
bearings have hdd undisputed power as 
bearing surlacea so long that it ia difficult 
to imagine anything taking their places. It 
beoomes eaoier, however, when one con- 
aidcra that rubber properly oompounded 
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and Tnleaniiad will Mand abraakm maoh low m 10 caadmaten it now avallaUa otdllationt art ftnerated. A thort trana* 
batter than broaia, babbitt, or araa atad. for oommerclal radio tra n a m ia aton . , mlttion lino ooaoacu tbe tuba to tha tadi- 
Cotlaaa tubbar hnarlnp oonalat of a matal In tha daaaoaatxatloa a link had been ating ayatem or doublet which it about two 
alaaro lin^ with a toug^ raaHiant coni' eatabliahed batwaea a atation on the cliffa centimkera long, in contraat to tha enor* 

pound atmilar in i’oitrae to the rubber of Su Margant'a Bay, near Dorer, and a moua tyatem uaually employad. Tha anpli- 

tread of a high grade auttnaobila tira. similar atation aoross tha Channel at Blanc tuda of this high-frequency current along 
Rubber, like water, ia pracUcally non- Net, near Calais. The two-way radio tela- tha doublet at any instant is substantially 

compressible and it capable of aupporting phone circuit using a wavelength of 18 the same. The doublet is situated at the 

a shaft of great weight with negligible centimeters was noteworthy for the quality focus of a paraboloidal reflector some three 

meters in diameter. After concentration of 
the rays by the paraboloidal reflector into 
a fine pencil of rays somewhat similar to 
light rays sent out by a searchlight, they 
are projected into space. In order further 
to increase the efficiency of the system by 
the prevention of radiation other than in 
the required direction, a hemispherical re- 
flector is located at the opposite side of 
the doublet to the paraboloidal reflector 
and having the doublet at its center. This 
serves to collect all the radiation propa- 
gated in a forward direction and to reflect 
it back again towards the source. The 
radius of the hemispherical reflector it so 
chosen that when the reflected radiations 
reach the focus again they are in phase 
with those being radiated at that instant. 

Tbe fiincliun of this hemispherical re- 
flector is illustrated, the effect of diffraction 
being neglected in this description, al- 
llinugh in practice it must be taken into 
account It will be seen that the direct 
radiations such as AB pass straight to the 
paraboloidal reflector and so are directed 
towards the distant receiver, whereas waves 
such as AC are reflected by the hemi- 
defleclion. Another property of rubber of speech received. Not only was it well spherical reflector hack through A onto the 

underlying ita succesa is its low coefficient up to the standard of a higli quality tele- paraboloidal mirror at D, and so out in 

of friction when wet. It is commonly known phone circuit, but it showed no signs of the required direction. It is estimated that 

that rubber heels tend to slip when wet being affected by fading, a disability from tbe gain due to tbe paraboloidal reflertors 

and that automobile tires skid on wet which waves in this frequency are apparent- on one channel is of the order of 46 decibels 

streets. In spite of these familiar examples ly immune. to which the hemispherical reflectors add 

the Cutless bearing ia probably the first When compared with radiations of the another 6 decibels. 

application of this property in the engineer- more usual wavelengths, "micro rays" pre- The receiver is a counterpart of the trans- 

ing field. Years of continual use on ail sent many striking features. For example, milter except that no bigh-freqnency mea- 

classea of equipment up to 30 inches inside their extremely short wavelength permits suring device is provided. That ia to say, il 

diameter have proved the Cutless rubber the use of electro-optical devices more comprises a doublet connected by a trans- 
bearing beyond question to be belter fitted usually associated with light, auch as re- mission line to tlie micro-radion tube where 

for certain conditions than any other bear- Hectors or refractora, in addition to diminu- detect ion takes place. Paraboloidal and 



ing now on the market.— .4. E. B. 

Mlero*Ila7 Telephony 
and Telegraphy 

O N the cliffs at St. Margaret’s Bay, 
Dover, England, tbe International 
Telephone and Telegraph Laboratories, 
Hen^n, England, in ext-operation with the 
Laboratories of I* Materiel T4l6phonique, 
Paria, France, recently gave a successful 
demonatration of a new ultra-ahort-wave 
radio telephone and telegraph equipment 
and circuit between Dover, England, and 
Calais, France. The equipment wai l^ely 
developed by French engfneera in the Paris 
Laboratories. The demonstration at Dover 
was conducted by engineer! of the Inter- 
national Telephone and Tdegraph Labora- 
loriea and at Calaia by engineera of Le 
Matflriel T414pboniqne. 

In thli demonatration, oscillations of 
wavelengths aa low as 10 coitimeteia, deaig- 
nated aa "micro lays," wore used for the 
first time to provide a high quality two-way 
radio tdephone circuit. From distances 
covered ar^ reeulti obtained, it was quite 
clear that the equipment employed can 
readily be adapted to commociid aa& The 
enor&iims advance in lechiriqqe shown by 
tbe present demonstration definitely in- 
dicates that the range of wavdengtbs aa 


live antenna systems. Fug, rain, and auch 
like climatic effects, as well as day and 
night, do not materially Interfere with tbe 
propagation of the "micro rays." 

The two sUtions at Dover and Calais 
were in all eaaentlala identical. Each com- 
prised a transmitter and receiva with 
terminal equipment of normal design for 
connecting them together so aa to give 
facilities for two-way communication. The 
outgoing signals are applied to a "micro- 
radion” tube In which the high-frequency 


spherical mirrors exactly similar to those 
of the transmitter are also provided for 
concentrating the received waves upon this 
doublet. 

To avoid coupling, the receiver is aitiiated 
about 80 yards from the transmitter at each 
terminal and ia arranged to be in its electro- 
optical shadow, adequate allowance being 
made for diffraction. The same wavelength 
is used both for sending and receiving. 

Commercial applications in a world-wide 
communication network like the Interna- 
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tlonal Syrtem are obrioiu. TLe fraqucncy 
bind iTiilible will permit the working of 
I very large number of permanent and 
contfnuoua channelt between the same 
places without mutual interference. 

A further very important use will be for 
television transmission. The present diffi- 
culty with regard to television is the very 
large frequency range required tor satisfac- 
tory definition of the object transmitted. It 
should now be possible to allocate as wide 
a band as is necessary for television with- 
out causing any ether congestion. 

For navigation purposes and especially 
for radio beacons the simplicity of the 
transmitters has obvious advantages. Valu- 
able applications seem possible in ship to 
ship communication, as the small size of the 
equipment would enable easy use to be 
made of its directional properties. In ad- 
dition, the micro ray system affords a 
satisfactory method fur virtually secret 
communication between war vessels. 

How Ihe Synchro^Silent 
TransmiMion Works 

T he Synchro-Silent gear shift mechan- 
ism marks such an important step 
forward in the attempt of motor-car manu- 
facturers to improve the performance of 
automobiles, that we have been repeatedly 
asked for details of this drive. At our re- 
quest the Craham-Paige Motors Corporation 
prepared the two illustrations which are 
reproduced on this page and explained how 
lilts transmissio i works on the Graham 


to depress the control plungers and slide 
over the splined synchronizing unit until 
the internal teeth of the clutch collar mesh 
with the external teeth of the fourth speed 
dog clutch, which is integral with the main 
drive shaft. In shifting to third speed, the 
units slide in the opposite direction to 
engage the dug clutch of the spiral (con- 
stant mesh) third speed gear which is not 
shown in the illustration. 

New Rustlesa Iron 

I RON can now be aluminized at 900 de- 
grees Centigrade, according to a report 
of a method developed by Horry Johansson, 
a Stockholm scientist. The aluminum partly 
permeates the iron as well as covering the 
surface, so that the resistive and protective 
power is great. The Sandviken Iron and 
Steel Works has acquired the sole rights 
to the process for Sweden, Norway, Den- 
mark, and Finland for cold-drawn ami roll- 
ed tubes and cold-drawn band iron. The 
method is also being tested for the manu- 
facture of kitchen ranges, stoves, ball-bear- 
ings, dairy appliances, meat grinders, et 
cetera. The invention is patented and is 
lieing exploited by the Akiiebolagel Stock- 
holms Aluininiseringsfabrik.— yf. A'. B. 

Sugar Consumption 

P eople of the United Swies consume 
tnore sugar proportionately than people 
anywhere else in the world, whieh is strange 
considering that they also own more motor 


tion of a gTMt deal leta angar. It may ex- 
plain partially the campaign now being 
conducted by augar refiners to increase the 
consumption of this food. 

In the way of providing energy, eugar la 
as cheap a form of energy as one can buy. 
Gane sugar is wdd at retail at a price 
representing 400 calories for one cent, or 
'2Vi cents for 1000 calories. However, man 
cannot live on sugar alone, since it provides 
only energy and does not take care of the 
protein requirement for growth and repair. 
It does not take care of the mineral salt 
requirements, including calcium, phos- 
phorus, iodine, iron, magnesium, sulfur, 
sodium, potassium, and similar elements; 
neither does it contain vitamins A, R, C, 
D, and E, or apparently any other vitamins 
necessary for health and growth. — M. F. 

Plate Clara Production 

P RODUCTION of polished plate glass 
ill the United States in March was 
10^92,923 square feet, against 8BSl,52l in 
February, and 10,415,644 in March, 1930. 

Molybdenum Increasingly Useful 

T he production of molybdenum ore in 
the UnitPil States during 19.30, though 
aliglitly less than in 1929, was substantially 
greater than in 1928 or in any preceding 
year, according to data collected by the 
United States Bureau of Mines. The pro- 
duction in 19.30, as estimated from reports 
from the leading producers for 11 months’ 



Special Six and the two Graham Eights. In- 
cidentally, the nunufacturert claim that 
no other four-speed tranamlsiion has a 
aynchronixing device for silent gear chang- 
ing, and that some fonr-apeed drives lack 
the ell-important feature of silent running 
in third gear. 

In deacribing the way thla mechanism 
works, it will be necessary to refer to the 
letleri^ drawing on this page. When the 
geanhift leva ie moved to engage fourth 
ap^ the ehifting fork movea the dutch 
collu and the eyndtroniiing cone along the 
epUaed tranamieaion main shaft until the 
■jmchronibdng cone contecU with the cone 
on the main drive gear; the dutch action 
of the oonoi then oaosea the parU to route 
at the lanle ipead. Contlnned movement of 
' 0 ihilting fork cauaea the dutch ooUu 


cars and have more mechanized industry 
and thae^ require less sugar for energy 
output than people anywhere else in the 
world. The maximum sugar con-umption m 
the United Statea was reached in 1926, 
and the figure wm more than 5% million 
tons or 109.3 pounds per capiu. Auuming 
that the average food requirement is 2700 
calories pa person pa day, it is estlmsted 
that nearif one fifth of the requirement of 
food fad In thie country was supplied )>y 
pure refined euga. Approximately 16 ^ 
cent of the total requirement is provided 
by bea tugu and the remsinda by cane 

fUgtfa 

In 1030, the per capiu eonsumptlon of 
sugtf ^pped to 90J»7 pounds. Obviously a 
drop of 10 pounds pa poson in a country 
of 120 million people means the consump- 


operatiuii, smounled to approximately 
6,167,000 pounds of molybdenum sulfide. 

.Since by far the bulk of the production 
was used in sled manufacture and since 
the production of steel dropped off 27 pa- 
oant last yea, it is evident that the pro- 
duction of molybdenum-treated steels 
increased rdaiive to the toUl production 
of plain carbon and otha alloy tteels. 
Molybdenum is used extensivdy in aircraft 
and automotive steels. To a smolla extent 
it is also used in various special steels 
employed in bearings, steel castings, and in 
corrosion and high-temperature resisting 
alloys for various purposes. 

A substantial outlrt has recently been 
devdoped in the nickd-molybdenum-iron 
alloya containing as much at 20 pooent 
molybdenum end capable of resisting the 
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tctim of faydmcMorie odd. A •arpriiiac ticaUr all afa(»t<wiTe leti. Tha aUftlag 
anouni of molybdeanm wire aod iheet from one wave lUce to aBother, in aeven 
ia iiaed in the radio indnitiy. Mdybdenom ateps, ia done from the front panel by turn- 
wire, which b made by at leaat three oom- ing a knob. The receiver b available in 
paniea, ia used for supportlni the filament' both factorydraih and kit modda, for either 
in incwlescent lampa and radio tubes. In A.C or battery operation, 
the chemical field, a new developiBent of While intended primarily for me on the 
importance b the uae of various catalyats, short waves, for the direct reeqitlon of 



scribed bare. le/li Completely aiacmbled. Rightt Showing eama and s^hoiiainc 


several of which contain molybdenum oa- 
ide, in connection with the hydrogenation 
of oib and especially in the production of 
motor fuel from the heavier constituents of 
crude petroleum.— if. E. B. 

Tire- Production Increanee 

T he Goodyear Tire and Rubber Com- 
pany hoi recently inaugurated a SVfi- 
day we^ in the factory, and increased pro- 
duction from 53,000 tires to 76,000 tires per 
day. 

This espantion in production, which b 
the third to be made since January 1, re- 
flects the fact that Goodyear tales have sub- 
slanilally exceeded eatbutea, according to 
Pres. P. W. Litchfield, "Sales in April will 
exceed those of April, 1930. We have Just 
comideted a survey of tire stocks in the 
handa of dealers and find them low. Our 
spring sales have pulled down the com- 
pany’s inventory of tires and it b to build 
that Inventory back to a safe figure that the 
preeent pratfaiction increase was ordered.’’ 
—.Barren’s. 

Shorl>Wave, BroadeagUWaTe 
Receiver 

NEW combination-wave radio receiver 
of advanced design and conamction, 
known aa the “Universal Super-Wasp,” has 
been brought out by the Pilot Radio and 
Tube Corporation, of Lawrence, Maaaa- 
chusetts. It covers the wavelength range of 
15 to 650 meters without the use of the 
plug-in coils thst have characterized prac- 


foreign atatbiia, the new instrument is also 
a good broadcast receiver, and in additmn 
takes in the wave band used for ship-to- 
shore radio telegraphic uaffic. 

Supplied in a handsome walnut cabinet, 
the Universal Snper-Wasp shakes off the 
laboratory air hith^o associated with short- 
wave apparatus, and takes on the appear- 
ance of a hi^-grade broadcast set. 

The heart of thb receiver is a pair of 
molded bokdite cam switches. Each twitch 
carriea 15 thin cams which make contact, 
in predetermined sequence, with 15 
plungers sticking out of the housing like 
the spark pluga In on automobile. As the 
switches are turned, they change the dec- 
trical connectiona between four pairs of 
fixed tuning coib end two double-section 
variable condensera. There are seven com- 
binations, allowing tuning throughout the 
following wavelength ranges; 15 to 23 
meters, 22 to 41, 40 to 75, 70 to 147, 146 
to 270, 240 to 500, and 470 to 650. Any one 
of those ranges may be selected instantly 
by a turn of a knob; a scale appears on 
the front pond to indicate which range b 
active. The convenience of this arrange- 
ment will be apparent to radio fans who 
have wrestled with recalcitrant plug-in coib 
and bruised their knuckles against the 
edges of shidd cons. 

Elecuically, the receiver comprisea tme 
stage of tuned screen-grid radio-frequency 
amplification; « screen-grid detector using 
a new method of regeneration control that 
does not alter toning; one impedance- 
coupled audie-fraquency stage and one 245 
push-pull output stage; dz tubea in all 


inchidlng rectifier. Hm AjG. poww podi 
ia boib tta tbo chaaoK l»Ueb b of olnmi- 
mm^^oastniotioB, 21 by 11 by 8 inches 

In perfonnance the new receiver b a 
revelation to poopb oocnatomed to the 
“cranky” operation of dementary nganera- 
tive sota. tha recoher itsdf dow not, 
of courao, overcome the dbtreaalBg unde- 
pendability of tbo abort waves, it doM make 
poaaible dynamic londspeaker reaidts, under 
bvorable conditiona, f^ voba staliona in 
Great Briuin, HoUud, FVance, Germany, 
Italy, Spain, Morocco, Britbh East Africa, 
French Indo-Oiina, Japan, Java, Aoatnlla, 
New Zealand, Hawaii, Central and South 
America, and Canadm Sutiona in these 
countries have been heard throodi Super* 
Waape and other short-wave recdven. 


Summer €ampt for Oiabetle 
Children 

T he diabetic child was formerly con- 
sidered an inevitable fatality. With the 
discovery of insulin it became possible to 
prolong these livee greatly and already sev- 
eral dbbeiic children, who would iNreviondy 
not have survived five years, have reached 
adolescence. Insulin is not, however, a spe- 
cific remedy for dbbetes. lu use is, inst^ 
a lubeiitution thwapy whereby the insulin 
given by Injection aubatitutes for the In- 
sulin that onght to ba provided by the pan- 
creas of the patient. Hence, the dbMc 
child must be continually in touch with 
competent advice. 

In the sDmmer when many children go to 
camp it obviously becomes more diflScult 
to keep such children under good condi- 
tions. Several camps have been organised 
which core for disbetio children. One inch 
csmp now provides for 50 dbbetic children. 
A statement of the diet, the inanlin require- 
ment, and the complications and condition 
of e^ diild b obained from the family 
physician or the parenia ab we^ prior 
lo the opoiing of the comp. The laboratory 
of the comp begins operating on the same 
day that the children arrive. Fadlitiea are 
avaibhle for every emergency arising eitlNr 
from too little sugar in the blood or from 
the diabetic coma resulting from oddoaia. 
Because of the dangers of unconsdonsnets 
resulting from too little sugar in the blood 
following an cmi in diet or an overdose of 
insulin, every caretaker corriee several wa- 
fers of dextxtMe which can be given imme- 
diately and which will ovaroome the diffi- 
cnlty. All of the food b wdghed and each 
child’s place at the taUe b labded. 
Exercise must be carefully controlled be- 
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OUM it UM up ingu. The expenw appeen 
to be 90 doUere per week per child, and the 
OMitlmied operation over eeveral teaeoni 
indkatea the enccese of the worlu— M. F. 

A New Composite Movie Process 

O NE of the moet important fecton in 
modem photoplay production ie the 
ability to impoae one scene taken at one 
place and time upon another acene taken 
at another place and time, and so combine 
the two in such a manner as to create the 
illmion of simultaneous photography. This 
ability permits the creation of motion pic- 
tures that otherwise would either entail 
prohibitive expense or make the effort im- 
possible. Such an Imposition as that re- 
ferred to is usually knovm as composite 
photography. 

A 17 year old schoolboy, Dodge Dun- 
ning, son of Carroll Dunning, former vice- 
president of the Prixtna Color Process Com- 
pany, has worked out with his father’s aid, 
a new process of Uue composite cinema- 
tography, now known as the Dunning 
prooes^ and obtained a United States pat- 
ent upon it. During more than two years 
it has been in general use in the larger 
California studios and I have yet to find 
a motion picture photographer who can 
detect its use. 

Prior to this all efforu at composite 
photography left either obviutu gaps he- 
Iween introduced figures and background, 
or produced what was called “phantom’*; 
an effect in which either figure showed 
through background, or the reverse. 

Suppose that a Hollywood studio has 
a story in which a group of a dosen char- 
acters, by twos, threes and fours, must 
vmlk up the steps of the National Gallery 
in London and disappear within while the 
traffic of London proceeds. The procedure 
is for an order to be given a London cine- 
matographer to photograph such a number 
of feet of the National Gallery and to ship 
the negative to Hollywood. Arrived there 
the necessary action pertinent to the story 
is photographed by the Dunning process 
and coupled with the London negative. 

In the picture “Anna Christie" all the 
interesting harbor scenes were photo- 
graphed from a tug boat on the East River 
In New York, but the characters played 


by George Marion, Greta Garbo, Marie 
Dressier, and Charles Bickford were intro- 
duced a month later in a studio in Cali- 
fornia, and no one has complained of the 
quality. 

Technically the process is simple, being 
based on the separation of color values. 
Probably had color photography never 
been achieved there would have been no 
Dunning process. The procedure is this: 

First an original background scene of 
the desired character is supplied by the 
motion picture studio. How or where it is 
made is of little importance. It can be 
an actual, full-scale scene; a miniature or 
model scene; something culled from a “li- 
brary”, or anything of similar nature. 
Whether it contains action is also imma- 
terial. Next a double-image transparent 
print is made from this negative, conuin- 
ing a positive image of red shade and a 
negative image of neutral gray. Experi- 
mentation determines the exact degree of 
density of this double-image print neces- 
sary to “fog” an unexposed panchromatic 
film placed behind it in the presence of 
white light. 

An ordinary motion picture camera 
equipped with double magazines is then 
brought into use, and into this is put un- 
exposed panchromatic negative with the 
double-image print in contact with it and 
in front of it. Plainly this furnishes a mask. 
Now the new action that it is desired to 
introduce is posited before a plain blue 
background. By lighting the figures, and 
such accompanying objects os are to be 
included, with a strong white light which 
is neutral to both colors of the transparent 
double-image print, and strongly illuminat- 
ing the blue background with high in- 
tensity flood lights, the double-image print 
becomes a filter passing through itself the 
reflected white light from the new fore- 
ground action, while the reflected blue 
light from the background acts as a print- 
ing light that imprints the detail of the 
double-image print on the unexposed nega- 
tive at the same time. Both images are 
photographed together. Thus phantom or 
surrounding lines or gaps, ore impossible, 
and the result is a true composite photo- 
graph. This is developed and printed in the 

Now that sound is rampsnl in the film 


industry this process is peonliariy useful, 
for it permits separation of action and their 
later conjunction. Suppose that it is desired 
to record a bit of dialogue occurring on a 
busy street comer. Ordinarily it would be 
impossible because of the loar of the city 
traffic and the extraneous sounds the micro- 
phone would pick up. But it is easily feas- 
ible to shoot the street comer with all its 
racket, and then, returning to the studio, 
record the action and sound of the dialogue, 
and by the Dunning method combine the 
two, holding down the street noise to the 
point where it dues not interfere with the 
clarity of the dialogue. 

Actually any negative produced by this 
system is a “duped” negative, but the art 
of “duping” has now reached such perfec- 
tion in Hollywood that it is difficult to tell 
a dupe from an original. There are many 
so far unsuspected possibilities in this 
method of composite photography, which 
may be expected to permit extraordinary 
results and a great economy in production. 
— Campbell MacCulloch. 

Fire-Reflistant MoUon*Plcture 
Screena 

TN their ceaseless efforts to reduce 
JL nazaras, theater operators nave repeat- 
edly demanded a fire-resistant motion-pic- 




ture screen material. Such a product is now 
announced as among the latest develop- 
ments of the du Pont laboratories, accord- 
ing to E. H. NoUau, in a recent issue of the 
du Pont Magazine, Scores of formulas were 
compounded and discarded as unsatisfac- 
tory. Finally a new material was developed 
which has withstood rigorous tests both by 
the manufacturer and the Board of National 
Fire Underwriters. 

Aside from the all-important fire-reaiatant 
feature, this new, approved motion-picture 
screen material has the advantages of a 
matte finish, which gives a highly uniform 
degree of reflection and a construction 
whioh permits of easy and clean perfora- 
tion when the screen is to be used for 
sound projection.— E. B. 

Frosted Foods in Wide Favor 
/GENERAL FOODS CORPORATION and 
VF* Standard Oil Company of Califoniia 
are forming Padfio Frosted Foods, Inc., for 
oommetoial development of the Binbwye 
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quick-freadng patent* in Pacific aiui treat* 
cm «ute*. Standard Oil Company of Cali* 
fomla b internted beoaute of it* managa* 
ment control of the Pacific Pnbiic Serrice* 
Company, which already haa eatenaive In* 
tereata in refrigeration. Through it* aub* 
aidiary. Floated Food*, Inc, General Food* 
Corporation has been engaged for the past 
two year* in the experimental development 
of the patenu on the Atlantic aealMard. 

Pacific Froated Food*, Inc., will hold the 
rlghU to the basic Birdseye patenU in Cali- 
fornia, Oregon, Washington, New Mexico, 
Arixoiia, Cobrado, Utah, Montana, Wyo- 
ming, Idaho, Nevada, western Mexico, 
Ala^, and Hawaii. 

“One year’s experience in stores in New 
England has demonstrated the practicahility 
of the idea from every angle,” report* the 
General Foods Corporation. “In New En- 
gland the public, through its high percen- 
tage of repeat orders, has shown its accept- 
ance of thb new method.”— Barron’s. 


Home Cannov Warned to 
Guard Against Botulism 

T he recent case of food poiaoning in 
North Dakota, in which 12 persons died 
from eating home-canned peas, ha* prompt- 
ed the United State* Department of Agri- 
culture to call attention again to a method 
of canning non-acid vegetables in the home 
to guard against the deadly botulinua poi- 
son. 

The hacteria that cause botulism are 
abundant in many soils. Some may be pres- 
ent in most soils, and consequently may be 
on the vegetable* to be canned. When these 
bacteria germinate in a closed container 
they form a deadly poison. They will not 
grow in salt solutions, however, if the per- 
centage of salt 1* higher than 9 percent 
and they will be killed at boiling tempera- 
ture if the solution is sufficiently acid. 

In the canning of non-acid vegetables— 
peaa, asparagus, beans, com, beets, and 
spinach— the only safe course b to destroy 
oil bacteria that may be present by canning 
under steam pressure, according to the 
Bureau of Home Economics. In the cose 
of acid vegetable* and fniita, such a* toma- 
toes, apples, peaches, and gooseberries, the 
bacteila are killed at boiling temperature 
(212° Fahrenheit) ; but with non-acid vege- 
tables there b no assurance that the 
botulinu* organisms will be killed by 
processing in boiling water unless the ma- 
terial is heated for six hours or longer. 
Obviously, a six-hour treatment of pea* or 
similar vegetables would result in a very 
unattractive product. A much shorter beat- 
ing time is required at a temperature of 
240° or 250° Fahrenheit such a* may be 
obtained in a pressure cooker. 

Pressure codeers are now standard equip- 
ment and ore readily available at mall 
cost. The department doe* not recommend 
any porticulu make, although it empha- 
oim the importance of having the pressure 
kettle equipped with a thermometer and 
Iffesaure gage for proper oontroL There is 
now no excuse, the department says, for 
continuing to take risk* involved in canning 
non-acid food* without adequate pressure 
cooking or curing or acidifiution. 

Ordinary typea of spoilage taay usually 
be detected ^ the odor or appearance of 
the con or it* oontoits, but the botnlinon* 
toxin aaoy be present without any signs 
of spoilage. If inesent in small quantities 


this toxin is destroyed by boiling, accord- 
ing to the Bureau of Home EMnomica; 
therefore it recommends that all home- 
canned vegetables and meat* when opened 
for consumption be boiied for at least 10 
minutes before they are tasted. 


Sdenee **K]ioeka Out** Lightning 
Boh 

E ngineers recently shut enough elec- 
tricity through an experimental light- 
ning-rod to lift the Wooiwurth Building off 
iu feet 

The gbnt “spark plug” at the new Wesi- 
inghouse high-power laboratory blazed into 
action for the first time as over 1S2 million 
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Ahcfot Preparing new 

lightning rod with “man-nude” 
lightning. Rigktt The bolt ho* 
landed but the Torok lightning rod 
has deliversd a kimcfcont biow 

volt-amperes leaped acruss the terminob to 
the lightning-rod on test. 

There was a burst of flame from each end 
of the rod and a report like that of a six- 
inch cannon os the experimental lightning- 
rod “knocked out” the terrific lightning 
bolt in less than %oo of a second. 

“The result* of the tests are so promis- 
ing," said J. J. Torok, Westinghouse light- 
ning wizard and inventor of the rod, “that 
we are working night and day to finish its 
development os rapidly as possible. 

“We hope it will effect greater economies 
in present form* of fhohover |«otective de- 
vice* now in service to protect insobtor 
strings on overhead transmission line* 
which supply cities with light and power. 
In addition, it b expected to provide per- 
manent protection against the ravage* of 
lightning and save the country millions of 
dollars a year. 

“Now, after a lightning stroke, protective 
devices of the fuse type must be repbeed. 
Thb require* constant patrolling of the 
line*. Beauae of die limitatbn* of a dngle 
line, duplicate lines must be constructed. 
The new Ugfitnlng-rod does away with thb 
expense.” 

It* construction b simple. It consbts of 
a tube about the aba of a lady’s umbrella. 


A piece of metal at each end serve* as an 
electrode to entice the lightning inside tar 
the “knock-out” blow. It is snpposed to 
work so fast that the lights in a house will 
not even flicker. 

Thb device, technically known m a 
“De-Ion” lightning protector, b used to pro- 
tect insulator strings on transmission line* 
against flashover. 

Engineos have estimated that if the 
Torok lightning-rod is as successful os it 
promises to be and had been available 10 
years ago, the world would have saved a 
hundred millbn dollars. 


High Blood Pressure 

T he exactitude of blood ] 
terminatiuns has caused lns_ 

panics to take this measurement 

the most important factors in determining 
whether or not life insnrance will he grant- 
ed to any applicant. Doctor David Riesman 
has just reviewed the present medical atti- 
tude toward this subject. Whereas he used 
to be greatly distres^ as to the patient’s 
prospects when a blood pressure of 180 
or higher was found, he now feels that 
there are many things worse than high 
blood pressure, because many patients with 
high blood pressure survived others for 
many years and enjoyed good life 
diminished vigor. Of course, ni 
patients with high blood pressur 



fortunate. The bisurance statbtlM alunr 
that the mortality among peopb with high 
blood preasure for exceeds the normal death 


It must be recognbed to begin with that 
there ore varbua types of high blood pres- 
sure. There are o^o oertain factor* that 
seem to be common to most of the patisat*. 
They appear to have had a great deal of 
(Ffeosa Utrn to page 63) 





"Give Us PresdwoodEvery Time” 


Why all this furor in tlie manufacturing 
world? Charge it up to Presdwood. Presd- 
wood has upset a lot of ideas. Replaced a 
lot of materials. 

Presdwood is one of the Masonite fam- 
ily— a smooth, rich brown, tremendously 
strong board. Of all its friends, none arc 
more enthusiastic than the men who work 
with it daily. 

"Give us Presdwood every time,” they’ll 
tell you. "It's a snap to work with. Put it 
on the saws, planer, die cutter, shaper or 
any of the other machines. Never a crack, 
chip, split or splinter. That’s the way to 
step up production.” 

They’re talking, too, these men, of the 


exceptionally durable, good-looking prod- 
ucts Presdwood builds. Toys, auto trucks, 
refrigerators, radio cabinets, a thousand 
other articles. And the best part is: Presd- 
wood is always cutting costs — material 
costs, labor costs, and the loss from waste 
and rejection. 

You, too, should use Presdwood. Let 
us send you a sample for testing; also the 
booklet listing HO of its many uses — no 
cost, no obligation. Or ask your lumber 
dealer. 

M asonite 

PRESDWOOD 


Masoinite Struotimil Insulation keeps 
out summer’s heat 
Makes hooMS and ootUges delightfully cool when day s 
are hot; ke^ them SDOg and warn in cold weather; 
cuts sdmet*s.fBel bills; increases quiet by deadening 
sound. InsuUdiis modem insnlatioii when buildiag 
or rwnodsMng. Its nonyanlon product. Masonite 
Inanlating Ladi, is the pcirt^ cram-rcaiativc plaster 
base. Writs for Masonite booklet. 


SEND FOR 
FREE 
BOOKLET 


Man the coupon to- 
day. It will bring you 
the interesdng story 
of Pretdw^ 


Masooite Corporation, M 

111 W. Washington St, Cnica; 










THE AMATEUR ASTRONOMER 

Condaeted by ALBERT G. INGALLS 


A bout so yean iRo ProfMwr Elihu 
L Thornton, itorfclng entirely u tn •ma> 
teur like the Ttriout anuieun whoee tele- 
toopee have been described from month to 
mo^ in this department, made a ten-inch 
objective lent and monnted it in a tele- 
scope which is still in operation, u shown 
in the illustrations. As practical instruc- 
doiit concerning objective lens making are 
not plentiful we invited Professor Thomson 



Pro f essor Blilia Thonsoa 


to put hit experience in permanent form, 
regardless of the fact that the work per- 
formed was not recent. This he has done 
from hit original notes, and the article is 
reproduced below. 

Professor Thomson's activities have been 
almost legion but he never has hirgutten 
that he is an amateur telescope maker, one 
of the kind described by Professor Hale 
in “A.T.M.” (page 180). At present he is 
“amateuring” a rather larger job than any 
amateur seems likely to tackle for some 
time to come — the fused quarts disk for 
the 200-inch telescope. However, most of 
Dr. Thomson's activities have been in the 
electrical Geld. He is one of the founders 
of the General Electric Company, and is the 
recognised “dean of electrical engineers.” 
He has taken out more than 700 patents, 
the third largest number granted to any 
Individual. His account is as follows: 


*^FTER having acquired experience in 
xX the making of two or three smaller 
objectives, including one of eight inches 
aiterture, I determined about 1899 to con- 
struct a telescope of ten inches aperture, 
and mount it in a suitable obsmatory 
bnilding. 

“To this end, I obtained two guaranteed 
disks of glass made by Mantois in Paris, 
from their agents in New York. These disks 
of Aim and crown glasa respectively were 
lOH inches in diameter. The crown glass 
disk had a density of 2.543, and the index 
of refractksti^or the D line (sodium) of 


the spectrum was 151709; (A line r= 
151139: C = 151446; F = 152335; C 
= 152848; mean dispersion C to F = 
.00692). For the flint glass disk, these 
values were: D line = 1.62842 (A = 
1.60621; C = 1,61158; F = 152842; G 


TIm objective leas (not to scale) 

=r 1.63866; mean dispersion C to F = 
.01684). 

“It was decided to follow a form given 
hy Steinheil, which gave a focal length of 
135 inches, approximately, the flint disk to 
be the outer one. Rt surface is convex, Ku 
concave, Ra convex and Ra convex. 

“Four disks of heavy plate glasa (port- 
hole glass) were secured for grinders, and 
a machine driven by • smsll electric motor 
set up with means for reciprocating an iron 
grinder for roughing, and below this on a 
vertical shaft, a face plate about 7% inches 
‘in diameter to which the disk in work was 
cemented by three spots of pitch. 


tained the wet grinding pow- 
case. Carborundum No. 

60, This catch Iwx, E, was 16 inches in 
diameter, and to it was attached an adjust- 
able edge grinder of copper, D, for truing 
the edges of the lenses of glass disks. The 
small iron grinder disk, I, (about 4Vk inches 
in diameter) could be given a long or short 
stroke and set to move over either the 
renter or the diameter of the revolving 
disk cemented to the (ace plate, or over 
chords of it. In this way, by changing the 
stroke, the roughing out could be made to 
produce either a concave or a convex form 
at will, and the radius of curvature could 
likewise be varied as needed. This small 
iron tool was used only for roughing out. 
as it could be given a stroke which would 


work on one part without unduly wearing 
down the other parts. 

“There was also a third beveling grinder, 
r, set to bear up under the edges of the 
lens disks so as to produce a level edge. 
The Ggure shows the general arrangement 
All three grinders are adjustable, llie iron 
disk can rock on the pin, which is carried 
by the reciprocating wooden beam B; the 
grinder under the edge at C can be raised 
as it cuts away the under edge of the disk; 
while the edger at D is made to swing 
toward and from the disk edge, gradually 
reducing it to complete circular form. The 
progress toward proper curves was watched 
either by a spherometer or by templates. 

“A very convenient way of making tem- 
plates of desired radii is to affix a glaxier's 
diamond to a radius bar and cut them from 
ordinary glass plates, such as window glass 
or photo plates. When long radii are con- 
cerned, this can be done on an open flat 



floor. In any case, the cut curved edges of 
the glass plates are ground together on a 
flat board until they match. This is a speedy 
way of securing such templates as are 
needed. In using such templates, the curved 
edges can be blackleaded by a pencil and 
ap^ed to the lens surface, with a slight 
motion in the length, which will cause a 
mark to be made on the ground lens sur- 
face where the actual meeting contact is. 

“After the disks have been roughed out 
and brought to approximate radii, the work 
is transferred to the proverbial barrel. 
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aioimd wUdi one walks. Care mast be 
taken to support the lens disks evenly and 
arrange stops (generally of wood) to bear 
on the wiges of the blank to keep It in 
place. Calipering the edge to secure even 
thickness all around is a necessity, and the 
grinding must be governed to do more work 
on the thicker parts until all is uniform. 

“In the case of my 10-inch, the surface 
R,— the outer surface of the flint glass disk 
—was ground to an approximate radius of 
74j6S i^es, but allowed to become con- 
siderably shorter ; below 73 inches. This was 



The finished refractor 


to enable color correction to be belter ob- 
tained, as estimation showed the likelihood 
of this provision with the glass used. The 
rough stuping was by the use of No. 60 
Carborundum, changing to No. 120 when 
near the desired curve. 

“One of the plate glass grinders, ground 
down to present a convex side of about the 
radius desired for the concave side of the 
flint lens and the concave side Ri of the 
flint lens, was worked on the barrel with 
this deep convex tool and soon brought to 
a fit The curve was adjusted by care, with 
the aid of the spherometer as a guide, to 
approach a value of 28.98 inches = Rs 
grinding at edge or center by small 
glass grinders enabled such adjustments to 
be made. Heavy glass tools, except for the 
rough grinding, were always u^. They 
were generally a little less in diameter than 
the leas itself. A surface too concave is 
ground by strokes which avoid the center, 
while one too convex is worited so as to 
avoid the edges. In all cases the two fitting 
surfaces— those respectiveiy of the lens and 
of the glass disk about eight inches in 
diameter which is used to produce the sur- 
face — are brought to exact fit before meas- 
uring. In this way, I have altered long radii 
of surfaoee by snull fractions of an inch 
at a titae. 

crown glass disk wu carefully 

X bron^ to an even tbidineas all 
around, and the surface Rt was brought to 
28A6 inches ndias, using on it the deep 
concave grinder which was used to form h, 
with No. 1X0 Carbomndum. The last or 
back convex surface of the crown leas was 
then shaped to approxlmatdy R, ss 230 
inched 

“The nest step was the 'smoothing’ m 



HOW TO BEAT 
YOUR WIFE 

No LONGER need you swelter because the little 
woman won't tolerate the good old electric fan 
amid her lovely furnishings. No siree! You can 
beat her at her own game. We’ve designed a mod- 
ernistic electric fan, utterly different in appear- 
ance— an exquisite bit of metalcraft, finished in 
rich silvery tones to harmonize with today’s 
bright furnishings. At first glance you’ll hardly 
recognize it as a fan— it’s that decorative. But 
when you click the switch ! Grand breezes, glo- 
rious breezes, cool breezes, pour through its chaste 
grill with nary a murmur. For within is one of 
those same silent, sturdy, trouble-free motors for 
which Robbins & Myers have been world-famous 
since 1898. All good electric shops carry this 
handsome new R & M Modernistic Fan. Take one 
home tonight, and park it, permanently, beside 
your favorite chair. 

If you bavt a problem in electrical-motored ma- 
chinery, come to Robbins tr Myers. We offer you 
the facilities of a completely modem plant and tbo 
experience of years' precision manufacture in 
desiring, building and applying electric motors, 
generators, fans and electrical appliances. 

bobbins &M^er$.'3nc. 

SpringEeld, Ohio Brantford, Ontario 



PANS, MOTORS HAND AND BLBGTRIC HOISTS AND CRANB8 


(Pf«u* turn to page 67) 



CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to (Jet Them 


Local Bird RKriicfs (Farmer’i Bulletin 
No. 1644 F, Department of Agriculture) 
by W. L. McAtee deals with the creation 
of bird refuges in vond lots, parka, cem- 
eteries, golf courses, ot cetera. Office of 
Information, U, S. Department of Agricul- 
ture, Washington, D. C. — Gratis. 

UitDERWATEa Liciitinc (Publication D. M. 

F. 5360) describes a contribution to 
swimming pool oonstructlon. Tecknictd 
Press Service, Westinghouse Elecuic and 
Manufacturing Co., East Pittsburgh, Pa . — 
Gratis. 

Matbual Hanounc and Poweh Trans- 
MISSION Data Siikkt No. 1 gives a belt 
conveyor trajectory chart and accompany- 
ing data. Link-Belt Company, Chicago, III. 
-■-Gratis. 

New Life for Your Old RADto Set gives 
a fund of useful and practical data on 
the rejuvenation of radio sets. De Forest 
Radio Company, Passaic, N. J.— Gratis. 

RADto Markets of the World (Trade 
Promotion Series No. 109, Bureau of 
Foreign and Domestic Commerce, Depart- 
ment of Commerce) gives full information 
on the subject. Superintendent of Docu- 
{money 


Plate Glass Mirrors (Commercial Sund- 
ards CS27-30 Bureau of Standards) de- 
scribes the standards of quality which have 
been established as a basis of common 
understanding in the industry. Superinten- 
dent of Documents, Washington, D. C.— 
5 cents (coin). 

The Surface Decarburuation of .Steel 
AT Heat Trkatinc Temperatures (En- 
gineering Research Bulletin No. 18, Univer- 
sity of Michigan) by W. E. Joining, is an 
elaborate study of the subject and is ac- 
companied by valuable tables. Director, 
Qepartment of Engineering Research, Ann 
Arbor, Mich.— SIM. 

The National Lumber Manufacturer's 
Association’s Annual Report gives in- 
formation concerning activities in this im- 
portant industry. Information Service, Na- 
tional Lumber Manufacturer's Association, 
703 Transportation Building, Washington, 
D. C.r— Gratis. 

Safbtt Code for the Use, Care and Pro- 
tection of Abrasive Wheels (Bulletin 
of the United Statea Bureau of Labor Su- 
tiatica No. 527— Safety Coda Series) gives 
the revhed code for certain sectkmt; in 
Older to keep pace with progress it was 
^^nd necessary to revise certain sections 
of the qode. Superintendent of Documents, 
Wathiniton, D. C.—tO cents (cofn). 


The Making of Mirrors by the Deposi- 
tion of Metal on Class (Circular No. 
389 of the Bureau of Sundards) describes ^ 
the best methods of making fine mirrors, * 
particularly those for optical apparatus. 
Superintendent of Documents, Washington, 
D. C.—S cents (coin). 

“Ni-Resist" (Bulletin No. 208, The Inter- 
national Nickel Co. Inc.) is a special 
type of cast-iron alloy which is corrosion and 
heat resistant. International Nickel Com- 
pany. Inc., 67 WaU St.. New York.-GratU. 

Brown Automatic Control for Temper- 
ature, Pressure, Flow (Catalog No. 
8008, Brown Instrument Co.) gives much 
data of use to executives. Brown Instru- 
ment Co., Philadelphia, Pa. — Free to In- 
dustrial Executives. 

Pioneer and Consolidated Marine In- 
struments describes many items of ma- 
rine equipment Pioneer Instrument Co. 
Inc., 754 Lexington Ave., Brooklyn, N. Y. 
—Gratis. 

Graphic Facts About Aviation gives sta- 
tistics in graph form, making a very 
interesting little brochure. Carl Byoir & 
Associates, 10 East 40th St., New York 
City.— Gratis. 

Measurement Units and Standards gives 
data on units and standards and recom- 
mends timex and spacex as names for the 
Einstein specialisation of basic time and 
space. American Institute of Weights and 
Measures, 33 Rector St., New York City. 

Educational Directory, 1931-- Part III 
(Bulletin 1931, No. 1. Office of Educa- 
tion, Department of the Interior) deals 
with educational aaaocialions, boards and 
foundations, research directors, and edu- 
cational periodicals. Superintendent of 
Documents, Washington, D. C.—IO cents 
(coin). 

Chestnut as a Cork Wood (Brochure 4 
of the Appalachian Hardwood Qnb) by 
George C Morbeck, describes the use of 
one of the moat valuable woods as a base 
upon which to glue face veneor. Appa- 
laehian Hardwood Club, Southern Railway 
BttiUing, Cincinnati, Ohio. 

Roman SuRvxYiNe Instruments (Univer- 
sity of Washington Publications in Lan- 
guage and Literature, Vol. 4, No. 4 ) by 
Ediaurd NoUe Stone, gives a short de- 
scription of inatmmenti used by Roman 
engineers in surveying. The "bodMaeter’’ 
is the precursor of the Uxitnelw. University 
of Washington, Seattle, Washingtonr—75 


American Standard Safety' Com for 
Mechanical Refrigeration gives the 
result of ten years exhaustive research and 
intensive study, formulated by a joint tech- . 
nical committee representing 28 (wganiia- 
tions. American Standards Association, 39 
West 39th St., New York City. — Gratis. 

Fifty Years of Service to Industry de- 
scribes in detail the work of the Pitts- 
burgh Testing Laboratory, Pittsburgh, Pa. 
—Gratis. 

Type “K” Metaluzeo Fiument gives en- 
gineering data on tests made on this re- 
sisunce material. International Resistance 
Company, 2006 Chestnut St., Philadelphia, 
Pa.-^ratis. 

Kepruduction on Pulpwood Lands in the 
Northeast (Technical Bulletin No. 223, 
U. S. Department ot Agriculture) by Ma- 
rinus Westveld, deals with the need for 
keeping the potential pulpwood lands in 
this country in a continuously productive 
state. Superintendent of Documents, Wash- 
ington, D. C. — 20 rents (money order or 


Engine Performance at High Compres- 
sion Ratios (Engineering Research Qr- 
cular No. 6, University of Michigan) by 
H. E. Zuck, gives the results of a re- 
search in which was studied the effect of 
compression ratio, mixture ratio, and spark 
timing, on the tendency of a standard mo- 
tor fuel and the power developed with such 
a fuel. Department of Engineering Re- 
search, Ann Arbor, Mich.— SO cents. 

Airworthiness Requirements or Ant 
Commerce Regulations for Engines 
AND Propellers (Aeronautics Bulletin No. 
7-G. Aeronautics Branch, U. S. Department 
of Commerce) gives the official regulations. 
Aeronautics Branch, V. S. Department of 
Commerce, Washington, D. C. — Gratis, 

A New Material for Interiors describes 
a most interesting material called “Mi- 
carta** which has many of the properties 
of steel, but is quiet, and warm to the 
touch. It can be made to simulate wood, 
marble, tapestry, el cetera. Westinghouse 
Electric and Manufacturing Company, East 
Pittsburgh, Pa.— Gratis. 

Overproduction or Raw Materials (For 
eign Policy Association Information Ser- 
vice VoL VI. No. 24 in two parts. Part I) 
by Lawrence B. Mann, deals with the over- 
IHodnctlon of raw materials, one of the 
nuln causes of the downward movement 
of prices. Foreign Policy Association, Inc., 
18 East 41st St., New York City.— 35 
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nvE SdENnnc American 
DIGEST 

(Continued jrom page 58) 

ttreM «nd »train throughout life, lu be 
heatt eaters of protein and salt and in have 
occailoiially about their bodies minor in- 
fectlohs that have not been treated for a 
long time. The patient vrith high blood 
presame !• usually overweight Doctor Riea- 
man feels that high blood pressure is not 
only an individual disease but a disease 
of American life. He says: 

“W|al are the causes of this American 
diseasd? They are, I believe, connected 
with our striving for wealth. Wo have cre- 
ated false standards, have deprived our- 
seltee'of peace and leisure, and have lost 
the art of living wisely. We have had abim- 
dant material success, but have we nut paid 
too dearly for it? It may be difficult to 
persuade the average American that the. 
price has been too high, fur he is still 
convinced that the civilization that he has 
created on this continent is the best in the 
world. There might be nothing wrong with 
such a Sentiment if it did not blind us to 
some virtues still remaining in the Old 
World. Winston Churchill, the Ejiglisli 
statesman, accuses us of thinking that when 
we left Europe we took with us all the vir- 
tues and left all the vices behind. No doubt 
we to«A many virtues, but it must lie ad- 
mitted by every candid person that we have 
evolved a few vices of our own, 

“Unlike the European, who, when he 
has enough for a comfortable living, retires 
to a life of leisure, the American, when he 
becomes rich, wants to become richer. He 
works hard and gambles with his savings. 
If he chances to be successful, he has in 
many instances shortened his expectation 
of life; he has surely done so if his ven- 
tures have ended disastrously. 

“It might be contended that, notwith- 
standing our way of living, the span cf life 
has been greatly lengthened — nearly 15 
years slnr« 1880. True enough; but when 
we come to analyze the relevant figures we 
find that the apparent prolongation of life 
to the age of M is due primarily to the 
saving of child life and not to the saving 
of adult life, fvtatistics clearly show that 
the span of life after the age of 45 has nut 
been lengthened. It is highly probable that 
it has been shortened, and that is the price 
of success.”— Af. F. 

New Process for Bonding Metals 

F rancis R. CLKNNER, general man- 
ager of the Homogeneous Equipment 
Co., Brooklyn, New York, has developed a 
new metallurgical chemical process, fur 
which a patent is being granted, for 
producing an inseparable homogeneous 
bonding of metals and alloys which will 
wki)tti^ vacuum, severe vibration, me- 
chonlcsl. shocks, and changes of pressures 
and temgerstures close up to the melting 
pedat of the meuls themselves without 
butting; ^racking, or peeling. A molecular 
fuif^.mkes place between the metals 
tlinM||lOT the entire surface treated, 
woM^t^be metals are inseparably bound 
togathar inolecularly at every point and 
aqfc|||k||t^^iigle homogeneous unit. 

^SMlt'^Saat Iron, brass, bronze, copper, 
and other metals ran be protected homo- 
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Capital and Surplus 
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So the heaii chef 
cooked her meal 
himself 

I3OOR little lady. The doctor 
■^had said, "Your food must 
be cooked just a certain way." 
And here she was in a big hotel. 
She called the manager and told 
him. He sent for the head chef 
and the head chef cooked her 
food himself. 

Just a little extra service, per- 
haps not worth telling. But it‘s 
one of the things that bring 
people back again to United 
Hotels. Of course our rooms arc 
bigger ... our closets larger . . . 
our cafeterias low priced. All 
that connts. But it's that extra 
effort to jdease that really Kts 
people talking. Try us . . . then 
you'll understand. 

Extra service at these 25 

UNITED HOTELS 

MIW VOMC OTY't «i4r t/i>/ ' 


BeajtmiaFniikUa 
TheOlnnplc 
ThaBua^ 

ThaaobaRTicM 

ThcAlcxudctHaaUioa 

The SiiCyTtwit 

The Ptao-Hittii 


geiMoiuly wiA lead. Us, sad so on, to 
withstand oomsioB or other terere i^ant 
operating conditions. 

This work ia being done on autoclaves, 
kettles, plates, tanka, tubing, and various 
types of equipatent suitable for the chemi* 
cal refini^ and process industriea.— 
A. £. B. 

V. S. Chemical Industry Shows 
Bakuteo of Trade 

F or the first time in the recent history 
of the Anurican chemical industry, 
American ftnraign trade struck a balance 
in 1930, with both exports and imports 
valued at 172,000j)00 dollara. With the ex- 
ception of the war period, annual imports 
of chemicals and allied prodnett have ex- 
ceeded exports by many millions of dollars. 
Both the inbound and outbound trade has 
fluctuated during the past 10 years, but 
during the greater part of this time there 
lias been a gradual approach to the bal- 
ance. 

It ia also interesting to note that the 
exports fur 1930 were well above the aver- 
age for the 10-year period, and even con- 
siderably greater than the average for the 
last five years. Tlie changes in the chemical 
industry, the rise to prominence of new 
chemical conunoditles, and the inter-com- 
modity competition are all reflected in the 
chemical foreign trade statistics. Since 
1921, chemical exports have advanced 56 
percent, from IIOJIOO.OOO dollars to 172,- 
OOOJXM dollars and imporu only 33 percent, 
from 129,000,000 dollars to 172,000,000 
dollars. 

The marked fluctuations from year to 
year evident in the import trade are absent 
from the export, which for the most part 
has shown a rather steady upward move- 
ment. — A. E, B. 


Shoe Dye Poiaonlng 

F or some 20 years medical literature 
has contained reports of cases of pe- 
..j cyanoria, including some cases of 
death, followhig poisoning by shoe dye. 
Most of the reports concern persons who 
put on a pair of shoes recently dyed and 
within a short time suddenly began to 
turn blue and soon beesme prostrated. The 
condition is the reauit of poisoning by ani- 
line and nitrobenxene, apparently absorbed 
through the akin, but possibly alw to some 
extent inhaled. 

In a case recently reported by Dr. S. J. 
Levin, the patient concerned was a baby 
only eight rntmtha old. One morning the 
child suddenly feR over backward in her 
I highchair, turned Une, and in five minutes 


beenms t m cwu ci oua. The physielaa who 
examined her noticed a •Ome, swestiah 
chemical odor in the room eom^ not only 
from the patient but also from the shoes 
which had just been removed and which 
were lying on the table. The canvas uppers 
of the shM had apparently been painted 
with black dye, which was still moist. The 
mother said that the white convu uppen 
were soiled so that she had dyed them black 
and aftw waiting an hour had put than 
on the baby. It was found that the blood 
of the diild bad changed because of the 
absorption of the aniline dye so that the 
blood was not able to carry a snCoient 
amount of oxygen. The poisoning wu of 
the same type that occurs in illuminating 
gas poisoning or that following the in- 
halation of exhaust from a motw car, so 
far as concerns its effects on the blooA' 

When the baby was given fresh air sitd 
oxygen it recovered fully in 24 hours. Both 
aniline and nitrobenzene are extremely poi- 
sonous substances; therefore, most manufac- 
turers of shoe dyes have begun to use leas 
toxic substances to dissolve the dye. In the 
case of the dye used on the shorn of this 
infant, the substance involved was 20 per- 
cent orthotoluidine. This substance is much 
less poisonous than aniline or nitrobeuene, 
but is apparently sufficiently poisonous to 
bring a^ut serious disturbances in the 
blood of an infant. — U. F. 

Artificial Sunlight for Laryngeal 
Tuberculosb 

"CYIRMERLY tuberculosis of the larynx 
X* and of the vocal cords was considered 
promptly fatal. With the introduction of 
the use of the ultra-violet rays, it has been 
possible to promise much to patients with 
this disorder. Formerly antiaepties were 
much used in attempting to control the de- 
velopment of the lesions in the throat; now 
antiseptics have been largely discarded ft 
this purpose. The chief advantage of the 
antiseptics b to clean the lesion, to get rid 
of the dead tissues, and to influence t' 
surrounding inflammations that ore due to 
germs other than the germ of tubercu- 
losis. 

Obviously, it is an extremely difficult mat- 
ter to apply concentrated artificial sunlight 
directly to the larynx. Several devices have 
been developed for this purpose. One de- 
vice is a type of quartz rod along which 
ultra-violet rays pass to the brynx from a 
mercury vapor lamp or from the carbon 
arc. Another device is a aeries of mirron 
whereby direct sunlight of high intensity 
is reflected into the larynx. This device 
M used by patients who ^ve been trained 
in the use of hand mirrors. A third method 
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ladinet irradiatioii, tli* patMnt looking at hia own larynx. Patient ut* in front of 
a parforatad mirror and can regulate the rayi to fall upon any given Iction 


Involves the placing of the patient it 
poiition and the applii 
steel minora in such a form at to throw 
the light directly into the larynx. There are 
nomeroot cate records available indicating 
that thia method ia of great value in con- 
trolling the disease. 

A foreign investigator. Dr. Vetsely of 
Vienna, has developed a special apparatus 
for the purpose and there are other devices 
prepared by various manufacturers. Dr. 
Joseph W. Miller reports 74 patients treated 
by thia method — only two of whom failed 
to improve and 59 of whom showed com- 
plete healing.— Af. F. 

Electricity Only Thing Now 
Cheaper Than in ’13 

A nalysis of the “cost of living” since 

, pre-War days reveals electricity to bo 
the only household item showing a decrease 
in price, according to a bulletin of the 
United States Department of Labor. 

While prices of ail other major classes 
entering into the “cost of living” budget 
showed Increases ranging from 372 percent 
for food, to 88.3 percent fur bouse-fumish- 
ing goods, and to 10B.1 percent for miscel- 
laneont items, the cost fur electric service 
declined 18.5 percent since 1913, the figures 
show. Oothing showed an increase of S3 
percent and rent an increase of 46.5 percent 
during the same period. 

General living expenses covered in 1913 
by one dollar now demand I1A07, whereas 
electrical energy then bought for one dollar 
now cosU but 815 cents. The Sgure for the 
relative cost of elecuicity is based on the 
avenge price of 20 kilowatt-houra per 
month for household use in the 32 major 
cities in the United States. Relatively, then, 
the cost of electricity hw been cut in half 
since 1913 If use is restricted to the 20 kilo- 
watt-hour basis- With the much larger i 
sumptioa of electricity 
the thowing is even more 


Metal Worth 7000 
DoUan a Pound 

T lOt werid'a 8rst pound of indium, one 
el dw careet of metals, has been made 
in Onekaih Ohio, by The GneeelU 
" ' ‘ ' 'lenapany. It ia worth 7000 dollars 
I tiaBee the value of {datinum. 


crcisl uses 

for it, because heretofore there has not 
been enough of it available fur experiment 
to discover useful applications. 

Indium was first discovered in 1863 by 
two German chemists, Reich and Richter, 
it was found in a sample of zinc ore by 
means of the spectroscope. The indigo blue 
line of its spectrum gave the element its 
name. It is e white, lustrous metal, very 
soft and ductile, slightly heavier than xinc, 
and you can melt it with a match. 

Discovery by The Crasscili Chemical 
Company of a method of producing it 
electrically puts the metal within the reach 
of experimental uee. The indium is ob- 
tained by electrolysis. A current runs 
through a solution containing indium and 
causea it to segregate and depo it. Success 
depends upon very accurate l mprratnre 
controls snd the use of the pi r kinds 
of electrodes. 

Whether this discovery will unlock Na- 
ture’s storehouse of indium depends on 
whether iu uses prove important enough 
to justify the price, according to a report 
to the American Electro-Chemical Society 
by Dr. L R. Weetbrook. 

He believes commercial uses will be de- 
veloped, snd says: “Like many other rare 
met^i which only a few years ago were 
mere laboratory or scientific curiosities, and 
which today have a definite field of useful- 
ness, indium undoubtedly has a definite 
field of ipplication.”— E. H. 

Foreign Body Through the Brain 

I N the scientific museum at Harvard 
University, there is a skull through 
which an iron bar penetrated following 
an ezploaion. Now a physician of North 
Dakou hai reported a case of a boy aged 
18 who underwent a aimilar accident and 
who hot apparently fully recovered. He 
had been placing lighted firecrackera in 
a pump barrel and holding the handle while 
they exploded. He put two firecrackers in 
the pump; the handle then slipped off and 
the pbtoD ahaft woe ihoi through bis head. 
He waa brought to the hospital sitting in a 
wheel chair and apparently in a state of 


The piston shaft was cleaned with kxUne 
and withdrawn. The patient waa then put 
to bed and tetonna antitoxin waa given to 
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him, Th« (hah had entered the tkuH 
thnnigh the upper angle of the right eye 
without injuring the eyehall and had paaaed 
through the akuH, protruding about aix 
inches in the roidtine. During the course of 
his treatment, he developed some paralysis 
of the left arm and hand, hut through very 
careful ireatment, including the best of 



A pump shaft penetrated the brain, 
but was removed and patient lived 


modem medical science, the patient 1ms 
almost fully recovered, lie has a slight 
<lropping of the right eyelid and some weak- 
ness of the left hand and forearm. He hus 
completed another year of high schwd willi 
success and has no uicntal impairment. 

A/. ¥. 


Diatoms, Millions of Years Old, 
Serve Mankind 

U NDER the name of dialomite, the tiny 
skeleton-like remaina of microscopic 
water plants that floated in ancient oceans 
and lakea are now being made to serve 
mankind in numerous ways, says the United 
Ststes Bureau of Mines. Tliese small or- 
ganisms which have such interesting pc 
thumouB value, are found in all kinds of 
water, quiet or moving, hot or cold, saline 
or fresh. Some of them move freely, others 
atiach themselves to various objects, but 
•It absorb mineral sabs from the water in 
which they live. They make skeletons of 
silica out of this mineral matter in mu 
the same fashion that oysters make ahe 
out of lime taken from sea water. Diaiou.. 
multiply rapidly, but their life span is 
short. After they die the organic matter 
decomposes, and the skeletons sink to the 
Ixiuura where they gradually build up de- 
posits of diatomile. It ia estimated that 
there may be oa many as 50,000,000 indi- 
vidual akelelons ia a cubic inch of dialn- 
miie, which may be millions of years old. 

Common names for diatomite are; 
■lialomaceous earth, tripolite. kieselgtdir, 
and iafttsoriol eanh, although strictly 
speaking the last-named material is not 
diatomite, saya Paul Kalmaker, in a report 
recently publiahed by the Bureau of Mines. 

Diatomite ia widely distributed over tlie 
world. At present the United Slates has the 
largest commercial heda and leads in world 
production, with Algeria second. In the 
United Staiee the most importent commer- 
cial depoaita nfe in California, although 
diatomite it produced in Vashlngtoa, Ore- 
gon, Nevndn, ud aotne of the eastern sutes. 

The cane«ignr Industry at present is the 
largest conaumor of diatomite, it being used 
mainly in filtering sugar loluiions. Diato- 
fflfte also le used to t certain extent in the 
beet sugar industry. Diatomite alao may be 
used for fihering mnge juice, lemon Juice, 
and grape Juice, vin^j^r, pectin, citric acid. 


gineoie, lactose, maltose, molasses, syfiipi, 
cottonseed oil, com oil, fish oil, castor oil, 
lard, used crank-coso oiL used transioeaMt 
oil, petroleum, petroleum-water emulakoas, 
heveragea, antitoxins and terums, nitro- 
cellulose, dyestuffs, glycerine, alcAolic 
extracts, adhesives, various emidrions, 
sewage, liquid soaps, and cbemlcalsJ 

Owing to Its extreme porosity anjl fine- 
ness of individual air chambers, diitomite 
in various forms is extensively iieetflos in- 
sulating material. Fur insulating, djktemite 
may be used as sawed bricks wkidi ore 
cut from the rock in place at tha^fuarry, 
powder, aa bricks wUch a 
prepared with some Ending maieijU and 
then calcined, or as mortare and (MMnta. 
Tlie bricks are nsed extensively fot lining 

. n which they are uanalltr-plnoed 
Ix-liind a firebrick facing and are liadced 
up by ordinary brick. Thus sandwidMd in, 
they are very efficient in preventi^ heat 
losses. 

The use of diatomile as a filler for bat- 
tery boxes hus increased rapidly in the 
last few years. The annual tonnage now 
so emplipyrd is considerable, and this mar- 
ket is one of the must important of the 
newer outlets which are being developed. 
Finely ground diatomite is also mod aa a 
filler in hard-rubber products, phonograph 
records, papier inachfi, paints and varaiahes, 
oil cloth, linoleum, insecticides, and for 
other piiriMises for which a light porous 
niaierial is required. 

Dialomite is used as an absorfaent in the 
nianufarliire of acetylene gas. It ia nsed 
also for absorbing chemicals such as 
bromine, alcohol, and acids, for liquid fuels, 
liquid manures, and disinfectants. It makes 
« good packing material for strong acids 
such as nitric and sulfuric acids because 
in case of breakage it tends to absorb the 
spilled ai.iu. 

Many metal polishes now on the market 
use diatomite as a base. The small, tough, 
freshwater varieties are said to be the best 
for this purpose. Polishes of this kind may 
be used for silverware gnd for acientlfic 
and surgical insirumenta.— if. £. B. 

PROFESSIONAL METHODS IN 
AMATEUR ARCHEOLOGY 

(tTonrinupif from page 40) 

in places where excavations or stream 
culling are exposing the strata of the 
rock. In all such localities, the face of the 
cut should be carefully atudied and if hu- 
man bones or stone utensils are found at 
considerable depths or associated with ex- 
tinct animals, your state institution or the 
Uommiliee on State Archeological Surveys 
should be notified at once. 

Last but nut least, every coIloOtor ahould 
make provision for the care and disposi- 
tion of his collection in case of his drath. 
The amateur collector has made himself 
custodian of information of great hiotorical 
interest and he ahould guard b against 
loss or scattering. 

The foregoing instnictiona am far from 
complete, ea^ially those dealing wbh ex- 
cavitiona. Opening n prddstorio nite is a 
task which should only be taken in an 
eiD^ency. Use your influence ta ptetene 
alt'moun^ and village sites until can 
have oosistance or advice from a tndned 
archeologist. The Committee on State 
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Archeologica] Snrveyi U «nxioiu to aid 
yon in recovering and preserving the story 
of man in America, and its Chairman will 
be glad to receive any inqniries, referring 
them for answer to the local aiiihoritirs 
wherever it seems advisable. 


E C0MMITTF.K 
ON State Abcheolocical Surveys 
National Research Council 

Carl E. Cuthe. Chairman, Director, Museum 
of Anthropology, University of Michigan, 
Ann Arbor, Michigan. 

Peter A. Brannon, Editor, Alabama An- 
thropological Society, Montgomery, Ala- 
bama. 

Charles E. Brown, Director, State Histori- 
cal Museum, and Secretary, Wisconsin 
Archeological Society, Madison, Wist^tn- 
sin. 

Amos W. Butler, member of Executive 
Committee, Indiana Historical Society, 52 
Downey Ave., Indianapolis, Indiana. 

Roland B. Dixon, Professor of Anthropolo- 
gy, Harvard University, Cambridge, Mas- 
sachusetts. 

Frederick W. Hodge, Curator, Museum of 
the American Indian, Heye Foundation, 
Broadway at 155th St., New York City. 

Charles R. Keyes, Research Associate, State 
Historical Society of Iowa, Director, 
Iowa Stale Archetilogical Survey, Mt. 
Vernon, Iowa. 

A. V, Kidder, Research Associate in charge 
of American Archeology, Carnegie Insti- 
tution of Washington, Washington, D. C. 

Warren K. Moorehead, Director of Arrheti- 
logical Explorations for the University of 
Illinois, Director, Department of Arche- 
ology, Phillips Academy, Andover, Mas- 
sachusetts. 

If, C. Shetrone, Director, Ohio State Mu- 
seum, High Street and 15th Ave., (^ilum- 
bus, Ohio. 

M. W. Stirling, Chief, Bureau of American 
Ethnology, Smithsonian Instituthiii, 
Washington, D. C. 

Madison Bentley, ex officio. Chairman of 
the Division of Anthropology and Psy- 
chology. 

Fay-Cooper Cole, ex officio, 1929-30; De- 
partment of Anthropology, University of 
Chicago, Chicago, Illinois 
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fine grinding of all four surfaces, without 
permitting change of radii. Fine washed 
grades of Carborundum were used for the 
last SO minutes during smoothing. 

“Next came the polishing with pilch and 
rouge. Surface Rs was first wo^ed, then 
Ri. At this stage, Ri was given a partial 
polish. 1 term this *gIoR*ing.’ Though the 
polish is not more than partial, still it is 
sufficient to enable optical testa to be made 
and can be produced in a few minutes. 

“The same ‘glossing* was given to R<. 

“Tests for color correction and spher- 
ical aberration were now made, using an 
artificial star in the nsual way. There was 
found overcorrection for color and con- 
sldmahle negative spherical aberratioB. The 
surface of flint lens Ri was then reground 
sad given 71B inches radius, while Rt was 
worked locally for spherical correction, u 
most of the fault seemed to be In that 


surface. Tested again, the color correct: 
was found to be satisfactory — pale lilac a 
soft apple green overhanging. Uompleti 
of polish was now given to Ri flint ou 
surface, leaving K 4 (buck of crown) s' 
partly polished. After quite a series of tests I 
involving repeated trials and small correc - 1 
tions, surface R< received its final polish. 
Result : ring systems inside and outside of 
focus good, and definition excellent. Tests 
of focal length gave 139.5 inches; aperture 
full ten inches, a ratio of aperture to focus 
1:14, very n 

“The polishers were iron disks 1 

inches in diameter, faced with the i 

pitch squares and worked with levigated | 
rouge and water. The final measurements 
of radii gave: R. = 71.8”; R> ^ 28.93”; H, 
= 28.5”; R, = 229.04”. 

“The lens was placed in its cell and 
mounted on a Warner and Swasey steel 
lube. The equatorial mounting was partly 
made from my drawings, and many of the 
patterns fur the castings, including the 
heavy, hollow pillar, I made myself. In the 
pillar is the drive, which consit.. ... „ .... 
fan motor (A. <.'.) controlled by a sensil 
centrifugal governor which I construe 
fur the purpose and which I fumid v 
satisfactory. Through a relay it cuts 
motor in and out at alHuil one-half sect 
intervals, and can be regulated 

“For the purposes of testing, I had made 
a 12-inrh plane and u<-cd it willi an artifi- 
cial star in all the later stages of adjusting 
and figuring the 10-inch objective. To avoid 
dust and grit while the delicate polisliing 
was carried on, the work proceeded in a 
closed room (no open windows) and in the 
hottest weather, a great advantage of which 
is tliat the temperature of the skin is very 
near that of the glass, and danger of dis- 
tortion by irregular healing is diminished. 
Further, the extreme humidity, though very 
uncomfortable, permits the grinding and 
polishing to proceed without rapid drying 
of the water out of the powder Iw-ing used. 

“Tests on the stars showed excellent def- 
inition, and the characteristic interference 
rings inside and outside focus were devel- 
oped symmetrically and were perfectly cir- 
cular when a star was observed. The per- 
formance of the lens was as g<md as eoulil 
be expected. It resolves double stars down 
to 0.5 second separation, and this is about 

When the members of a pair of 1 
are 0.3 second apart, it will shot 
■>r when the two are of different magnitude, 
an egg-shaped image. Small stars at 0.6 
second apart are seen very clearly separated. 
The outstanding secomlary specUum is at 
a minimum lor the glasses used, and the 
lens shows stars of small magnitude, with 
a single interference ring around the image, j 
On steady nights during favorable opposi- 
tions of the planet Mars and at limes 
of best seeing, the so-called canali of Mars 
are plainly visible, with the other markings 
of that interesting object. The divisions in 
the rings of Saturn arc distinctly observed, 
and at times a graininess of the inner ring, 
like the streaks from a paint brush, is seen. 

“I have not dwelt on the mechanical de- 
Uila of the mounting, which is in essence 
the usual equatorial, nor have I dwelt on 
accessories, such as spectroscopes con- 
structed by me in my ■workshop, helioscopes 
and the like — deeming the central problem 
and the one demanding most skill to be the I 
objective lens itself.” 
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COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDDY 


Patent Royalty Held Non* 
taxable by State 

T he corporate income tax levied under 
authority oi the North Carolina atatute 
may not Include income derived from roy- 
altiea for the uie of patenta, the Stale Su- 
preme Court held in a caae entitled Slate 
vertut Chemical Conatruction Company, n 
ported in The United Slates Daily. 

The Supreme Court of the United Statea 
haa M held, the court declared, riling Long 
versus Rocitwood, 277 U. S. M5. “in that 
caae,” the opinion uid, “it waa held that 
a Stale cannot tax royaltiea for the uae of 
a patent isaued by the Cummlaaioner of 
Patenta of the United Statea under the 
authority of an act of Congreaa, The Con- 
greaa of the United Statea ia expreaaly 
empowered ‘to promote the progreaa of 
acience and uaeful aria, by aecuring for 
limited timea to authora and inventors the 
exelnaive right to their respective writings 
and diacoveries.’” 

Quoting previous casea on the subject, 
the opinion said: “A patent right itself 
ia not taxabie by a Stale. Letters patent 
issued by the United Statea give to the 
patentee a right of monopoly in the inven- 
tion, and with this right the Slate can not 
interfere. The patent la the instrumentality 
by which the United States confers upon 
the patentee, hia heirs and assigns the 
right to the exclusive uae of hia invention 
or discovery, for a limited time. As a State 
can not tax the patent, it can not tax the 
royalties received from iu use. What the 
State can not do directly, it can nut ac- 
complish in an indirect way. 

“We do not think that the decision in 
Long versus Rockwood ia affected u an au- 
thority on the question presented in the 
instant case, aa suggested by the Attorney 
General In hia brief filed in this court as 
counsel for the relator, by the decision in 
Edncational Films Corporation versus Ward, 
decided on Jan. 12, 1931, and reported in 
7S L Ed. at page 233.” The North Caro- 
lina court said: “In that caae a tax levied 
under a statute of the State of New York 
on compla i nant lor the privilege of exer- 
eking its corporate franchise in said State 
was upheld, althongh the amount of the 
tax was dtkermined by the income of the 
complsinant derived from royaltiea for the 
use of patenu owned by complainant. The 
daolaion of the question thm presented 
was not controlled by the deckion in Long 
versus Rockwood. The dktinction k made 
in the opinion of the court delivered by 
Mr. Justice Stone.” 


Mark Protected 

TJWfIST Aeaktam Commissioner Kinnan 
P has bdd that the Lytms Storage Battery 
. Company, of BaQeville, New Jersey, is not 
entitled to regieter the term “Ethyl” ts a 
" tHradeinnk for storage batteries, in view 
of the prior adoption, use and registration 
by Ethyl GasoUne Cerpccatlon, of New 


]|f S. LIDDY will he plaamd to 
ansimr the inquiriaa of our 
readers who may iMre infonaa- 
tion ralativa to tha variow sob- 
jects r e port e d in hia department. 

—The Editor. 


York, New York, of the same term aa a 
trademark for motor fuel oil. 

The grounds of the decision are that 
the goods of the respective parties are 
suck that, if the same mark were used on 
liuih, confusion would he likely and that 
the mark ia a dbtinctive portion of the 
uppoaer’a corporate name. 

With reference to the goods, after not- 
ing that automobiles use gasoline aa the 
motor fuel and storage batteries to furniali 
the initial start to the engine and to fur- 
nish the electric spark to ignite the cliarge 
and both are us^ on the same vehicles, 
the First Assistant Commissioner said: 

“* * • there would appear to be a rea- 
sonable probability that one familiar with 
the trademark and goods of the upposer 
and seeing the same mark upon the bat- 
tery Would think the latter had its origin 
with the opposer company, in view of 
former holdings it k believed proper to 
liuld that confusion of origin being likely, 
the goods of the respective parties belong 
to the same class.” 

With reference to the oppuser’s corpor- 
ate name, he said: 

“• * • there k no showing that this 
portion of oppoaer'a name has been used 
by others in connection with goods oi this 
cisss prior to the formation of the opposer 
corporation. It would seem iu consequence 
that the applicant ahould not have adopted 
08 its mark so distinctive a portion oi the 
opposer’a corporate name.” 

With resp^ to the argument of appli- 
cant that the term has a meaning in the 
language in connection with such classes 
of goods aa tlcohok and hydrocarbons and 
therefore the right which the opposer might 
otherwise have k restricted, he said; 

“There k no contention, however, that 
the word k descriptive of the goods of 
either of the parties. It k believed the ap- 
plicant in selecting its mark should not 
have choeen that which the opposer has 
been from a date long prior using upon 
its goods and in its corporate name.” 

New ARaFf Extend Field of 
SneV UaefalncM 

M ETALUC xinc has extended iu ser- 
vlcaa Into new fields as a result of 
much thoughtful and painstaking research 
work. Thk haa been aeeomplish^ through 
the discovery of new sine base alloys hav- 
ing properties quhe different than those 
of the commerdoJly pure metal, says Rob- 
ert M. Curts in n rec^ kme of ChenUcai 


Markets, The most important development 
which baa taken place in the effort to ec- 
ublish uses for sine is the discovery of 
greatly unproved die-caating alloys. This 
applies primarily to “pressure” ^e cast- 
which are made by forcing moltc 
I of 

the size and shape necessary to produce 
' e desired objecL 

For a lime an alloy composed of 4 to 5 
percent aluminum, with 3 percent cop- 
per. and 92 to 93 percent xinc seemed tn 
serve satisfactorily, but it was soon noted 
that after several years in service the cast- 
ings made of it tended to Itecome brittle 
and often underwent changes in dimen- 
sions which interfered with the proper 
functioning of the mechanisms of which 
they formed a part. 

This prompted a rather detailed study 
of the copper-aliiminnni-zinc alloys which 
has led to a better iiiulerstanding of the 
causes of such “aging” phenomena. It was 
fiiiind that growth and loss of pliysical 
properties could be attributed to two 
causes— intercryslalline oxidation and in- 
ternal phase changes, both of which are 
effected by atmospheric conditions. 

Out of all this work the "4-3-.1” alloy 
was evolved— United Statea Patent 159fi- 
761. This alloy is composed of 4 percent 
aluminum, 3 percent copper, 0.1 percent 
magnesium, and 92.9 percent high gnde 
zinc. With a tensile strength of 46,000 to 
48,000 pounds per square inch, an initial 
impact strength of well over 100 foot 
pounds per square inch, freedom from 
growth through intercryslalline oxidation, 
and a decided retardation of internal pboae 
changes, this alioy shows a vast improve- 
ment over the old 6 percent tin alloy and 
the 4 percent aluminum, 3 percent copper 
alloy. 

It haa been recognixed os a aatUfaclory 
engineering material in many fields where, 
heretofore, xinc alloys were not considered 
acceptable. It is employed in the msnu- 
lacture of automobile fuel pumps, carbhte- 
ters, body hardware, radiator caps, lamp 
housinga and supports, steering wheel parts, 
and so forth. It it used in the manufac- 
ture of parts for washing machines, check 
writera, postage meters, vending machines, 
printing presses, cash registers, weighing 
machines, fare registers, and pencil sharp- 
eners. — A, E, B, 


**No*Nox» Not a Trademark 

r ' was recently held by First Assistant 
Committloner Kinnan that the Gulf Re-' 
fining Company, of Pittriiurgh, PennayU- 
vania, U not entitled to register, under the 
Act of 1905, the noution “No-Nox” as a 
trademark for motor fuela. 

The gronnd of the daclaton k that thd - 
notation k meraly deaeriptive of a charaetar ‘ 
or quality of the goods. 

In hit deckion, after auting that h it n - 
matter of cmnmon knowledge that under 
tome conditions a motor will “knock” and 
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that tooh luoddiig’’ U genarallr attributed 
to pre-ignition of the charge, apd that some 
grades of gasoline were until recently re- 
garded as producing this “knocking” to a 
greater extent than others, and noting ap- 
pKcant’s argument that the notation was 
intended to convey the suggestion that 
applicant’s goods were non-poiaonoiis or 
nun-noxious, and referring to a number of 
decisions in whicli marks inciiiding the 
word “No" followed by a statement of 
function were held descriptive, the First 
Assistant Commissioner said: 

“in the light of these adjudicated cases, 
the applicant's notation must be held mere- 
ly descriptive of the character or quality 
of its goods if the purchasing public would 
obtain from it nothing more than the in- 
formation that tile applicant's gasoline 
would, when used in a motor, produce no 
knocks. It seems clear enough this notation 
woidd luve only this effect upon the minds 
of users of 'the applicant’s gasoline. ‘Nox* 
is an obvious misspelling of ‘knocks* and 
is, in fact, given in the dictionary as in‘ 
dicating the proper pronunciation of the 
latter. The notation appears to be but an 
equivalent In its meaning of anti-knui-kiiig 
or non-knocking when applied to gasoline." 

‘^Perpetual Motion** Applicant 
Most Show Model 

A n outline of Patent Office pr(H'e<lure. 

^ officially issued more tliaii 100 years 
ago, stating that efforts to establish per- 
petual motion “ought never to l»e attempted 
until the sun rises in the West,” established 
policies which continue to l>e bdlowed in 
handling patent applications of the “per- 
petual motion” class. 

The old rules, promulgated in 1811, 
specified that every application for a “per- 
petual motion” patent be accoinpanieil by 
an “operative model” and the same re- 
quirement remains in force at the Patent 
Office, many years after the practice of 
asking that models be submitted with ap- 
plications for other types of patents has 
been discarded. 

The following additional information was 
'recently made available by officials of tlie 
Patent Office: 

Requests that the Patent Office issue 
patents on devices stated hy applicants to 
embrace principles of so-called “perpetual 
motion” continue to be received period- 
ically. 

The section of the rules of procedure 
promulgated in 1811 relating to “periietiial 
motion” follows in full text: 

“As it can be mathematically demon- 
strated that no human invention can pro- 
duce a machine capable of undiniinislied 
power, or power regenerating itself, and 
forming what is called perpetual motion, 
on operative model will be demanded fur 
every such attempt, before a patent can 
be granted; otherwise no proof can be 
given of its being what its name desig- 
nates, and for which a patent is demanded. 

“It is hoped that this will prevent many 
ingenious, but unlearned, men from at- 
tempting what the scientific know to be 
impossible. Some set out by searching, 
through levers and large wheels, to increase 
power, forgetting that this is to diminish 
velodty — then they multiply and dimin- 
ish the power to give velocity; this brings 
them to the point whence they set out. Thus 
it Is considered an axiom in mechanics. 


that to increase power Is to diminish veloc- 
ity, and vice verso. They must also con- 
sider that man, in all his operations, works 
against gravity and friction. 

“A perpetual motion is therefore only 
considered as a perpetual motion; and 
ought never to be attempted till the sun 
rises in the West.” 

The form letter transiiiitted by the Pat- 
ent Office to eacli person seeking patents 
of tlie “perpetual motion” class follows 
in full text: 

“Replying to your recent letter, you are 
advised that the Patent Office understands 
tlie term ‘perpetual motion’ to mean a 
mechanical motion creating energy; that is, 
a machine doing work and operating with- 
out the aid of any power other than that 
wlili-h is g-nerated by the machine itself, 
and wliicli. wlien once started, will oper- 
ate for an indefinite lime, 

“The views of the office are in accord 
with those of scientists who have inves- 
tigated the subject, and are to tlie cITect 
tliut mechanical perpetual motion is a phys- 
ical iniposKibility. These views can be re- 
butted only by the exliiliitiou of a work- 
ing model. Many persons have filed appli- 
cations fur patent on per|ietual niulion, liut 
siicli applications have been rejected as 
inoperative and oppo.sed to well known 
physical laws, and in no instance has the 
requirement of the Patent Office fur a 
working model ever been complied with. 

“In view of these facts tlie office will 
nut now permit such an application to be 
filed without a model, and this practice 
has been adopted in order to save appli- 
cants tlie loss of the fees paid with tlieir 
apiilications. After an application for pat- 
ent has been considered liy the examiner 
the filing fee cannot be returned." 

'‘Diamond Teat” Rffuacul 
Registration 

A ssistant commissioner moore 

L recently held that Nestor Johnson 
Manufacturing Company, of Chicago, Il- 
linois, is nut entitled to register a mark 
consisting of the words “Diamond Test,” 
somewhat peculiarly displayed, as a trade- 
mark for ice skates in view of the prior 
adoption and use by the Sliaplcigh Hard- 
ware Catmpany, of St. I amis, Missouri, of 
the words “Diamond Edge” as a trade- 
mark for the same goods. 

Tlie ground of the decision is that the 
marks are confusingly similar and the op- 
poser was the first to adopt and use its 
mark. 

In his derision, after referring t«i the 
record with reference to certain prior regis- 
trations attained by the opposer and the 
testimony to establish ii'C. and holding that 
such use was prior to any use by the ap- 
plicant, the Assistant Commissioner, with 
respect to the mark under consideration, 
said: 

“Respecting the confusing similarity of 
the marks, it is believed that the word 
‘Diamond,’ which is common to both marks, 
is the controlling characteristic, the char- 
acteristic which would he most likely to 
moke a lasting impression upon the mind 
of the purchasing public, and that the two 
marks are otherwise confusingly similar as 
to the manner in which the words are dis- 
played.” 

With reference to the contention based 
upon the nse biy others of the word “Ola- 


mond” the Assistant Commissioner said: 

“With reference to the trademarks 
owned by others comprising the word ‘Dia- 
mond,’ noted by the applicant, it may be 
stated that such may not ordinarily be con- 
sidered in an opposition proceeding feit- 
ing decisions). It may be proper to cite 
such registrations in order to show that the 
mark under consideration is public prop- 
erty, but no such condition exists in the 
instant case. While it is true that the word 
‘Diamond’ is a common dictionary word, 
yet no reason is apparent why it may not 
be properly used arbitrarily as a trailc- 
mark. Obviously it is nut descriptive of the 
goods. The must that can be said is that 
it suggests tlie quality of hardness wlien 
assiK'iuted with the goods.” 

“I'ucork** Mark AUowmI 

T he Armstrong Cork and Insulation 
Company, of Pittsburgh, Pennsylvania, 
lias shown no grounds upon which Tuco 
Products Curporaliun, of New York, New 
York, should be refused registration of the 
term “Tiicurk” as a trademark for com- 
position flooring and insulating products, 
such as cold storage and refrigerating in- 
sulation, according to a decision in a case 
between these two companies, handed down 
by Assistant Commissioner Moore. 

lu his decision, after referring to the 
statute, which requires that marks shall be 
registered, except under certain conditions, 
and staling that it was nut clear in what 
respect the uppuscr had brought himself 
within the statute, and noting that the 
iipiMiser states that it associates the word 
"cork” and the term “cork Iward” with its 
goods, tile Assistant Commissioner said: 

* there is nothing of record show- 
ing that the opposer lias the right to the 
exclusive use of cork, with its well known 
|in>perties and characteristics, for insulating 
piiriMises, nor the right to the exclusive use 
of the Word ‘cork’ aa the name of the 
product.” 

He then stated that the oppuser’s main 
contention was that the mark was descrip- 
tive of the opposer’s goods and false and 
misleading wlien applied to applicant’s 
giHids, which contention was based on the 
ground that the mark sought to be regis- 
tered means “true cork” whereas the ap- 
plicant’s goods contains practically no cork. 
He then said: 

“The applicant explains that its mark 
was not intended to mean, and dues not in 
lad mean, ‘true cork’; also that said mark 
was formed from the first part of its 
corporate name TUCO, with the letters RK. 
added thereto, and that the word cork was 
included in its Uademark os suggestive that 
its product possesses properties or char- 
acteristics similar to cork.” 

“I am of the opinion that the applicant’s 
mark would not be interpreted by the mem- 
liers of the public as meaning ‘true cork’ 
but as an arbitrary and technical trade- 
mark." 

“As to opposer’s contention that the ap- 
plicant has been guilty of deception and 
fraud on the public by using the mark 
‘Tunork’ on its goods, it may be staled that 
this is a question between the applicant and 
this Office and does not affect the opposer 
any more than any other member of the 
public. In fact, the opposer should be the 
least interested as it d^ not purchase or 



Books SELECTED BY THE EDITORS 


MATHEMATICS FOR SELF-STUDY 
By J. E. Thompson, Dfpt. of Math., 
Pratt InttUtUe 

'C'REQUENTLY we deaire to solve 
-T some problem that arises in our 
work and we find considerable rust has 
formed since we last attained a similar 
solution. Here in four handy volumes 
are to be found arithmetic, algebra, cal- 
culus, and trigonometry for the prac- 
tical man, presented so that the math- 
ematics are made interesting and as 
easy as is possible by simplifying the 
conventional methods; a wide variety 
of practical problems are clearly 
worked out. Though intended primarily 
fur self-siudy, the wide applications 
given make a splendid set to have ready 
f<ir reference. — 17.80 postpaid or each 
volume $2.13 |)ustpaid. 

THIS MECHANICAL WORLD 
By Morton Mott-SmUh 

A DISCUSSION of the physical prin- 
ciples upon which our many me- 
chanical wonders are based, with clear 
and fundamental interpretations of 
classical physics, devoid of mathematics 
and formulas. It humanizes and frees 
the subjMt from the conventional text- 
book aspect. — $2.15 postpaid. 


CONCRETE DESIGN AND 
CONSTRUCTION 
By Wrbb and Gibson 

O NE of the most useful materials of 
construction from the simpler 
monolithic to the more complicated re- 
inforced types, the subject is detailed in 
plain and concise manner, suitable for 
Ixith engineers and students. The com- 
position and treatment of the materials, 
the steel for reinforcing, fire-proofing 
qualities, and the general theory of 
flexure as well as tables, diagrams and 
designs, with flat-slab construction, 
simple and compound footings, etc., are 
some of the features covered. 388 pages, 
SV^ X 8^^*— $2.70 postpaid. 


STEEL CONSTRUCTION 
By Burt & Ritow 

D esigners and students wiU find 
here the necessary data, easily ac- 
cefilble, for the complete design of 
Bt^ctural steel work for business build- 
ings and enough Rlmrtrations to guide 


in the solution of the problems usually 
encountered in practice. A complete 
set of drawings and deUiled explana- 
tions in connection with the design of 
a 16-8tory hotel, forins a unique feature 
of this complete treatise. — $2.70 post- 
paid. 

EXAMPLES IN BATTERY 
ENGINEERING 
By Prof. F. E. Austin 

NTENDED for those who wish to be- 
come engineering students as well as 
for the battery expert, this l)ook ex- 
plains in detail in a unique way many 
practical phases of buttery engineering. 
It is the kind of information that will 
save operators much time and money in 
ordinary running, upkeep, and repairs. 
- -$1.40 postpaid. 


biolo(;y in human affairs 

Edited by E. M. East, Prof, Genetics, 
Harvard 

T his book contains discussions by 
12 prominent men of science, on the 
subjects which radiate from biology; 
namely, sociology, psychology, heredity, 
medicine, public health, physiology, 
zoology, and dietetics. It is not a text- 
book or a treatise but a series of ma- 
ture, thoughtful essays such as one 
would expect to find in serious monthly 
reviews. Readers of the kind who ran 
assimilate such reviews will also as- 
similate this, while on the other extreme 
the “adult infants” of whom Professor 
East speaks in his part of the book (the 
best part, to our way of thinking) will 
wonder what it is all about and clamor 
for lighter pap. 383 text pages, unil- 
lustrated. go^ format. — $3.65 jMwtpaid. 
~/f. C. I. 


HANDBOOK OF CHEMICAL 
MICROSCOPY 

By E. M. Chamot, Prof. Chem. Micros- 
copy, and C. IT. Mason, Asst. Prof. 
Chem. Microscopy, Cornell 

C hemical nUcroacopy enables the 
worker la this peculiar field of 
scientific investigation to identify an 
immense number of substances, mainly 
chemieaL under the microscope. It is 
a special kind of qualitative analysis 
whldi hat been developed to an aston- 
ishing extent largely by the authors of 
this work. These volumes are thoroughly 


practical, being a working manual for 
the actual investigator. Volume 1 covers 
the microscope itself in theory and prac- 
tice, including ultra-microscopy and 
photomicrography; also chemical crys- 
tallography, particle size determina- 
tion, and odd methods. Volume II 
concerns the actual microscopical anal- 
ysis. The two books contain 853 text 
pages and many illustrations. The 
reader should have access to a com- 
pound microscope and have some 
knowledge of chemistry and physics but 
the volumoH are not abstruse. — $4,70 
each pt>stpaid. —A. G. 1. 

TWO THOUSAND YEARS OF 
SCIENCE 

By R. J. Harvey-Gibson, Prof. Vniv. 
Liverpool 

O NE way to understand science is to 
read about the modern sciences 
one by one, but a still better way is to 
study the development of each one from 
early times to the present. Here is a 
book which combines both ways. It 
gives a grand synthesis of all the sci- 
ences as they have developed, right up 
to the year 1930. Only a person who has 
approached science in this way can 
know how much deeper a significance 
the great discoveries thereby take on. 
Although the various sciences are 
treated historically, 244 of the 465 text 
pages of this book also treat fully of 
“The Science of Today.” The language 
is understandable, not abstruse, yet is 
not “tabloid” language by any means. 
In short, the book is not a “sentence to 
hard labor” but good reading— about 
the kind that would be ideal for normal 
publication in theSciKNTiiicAMKRicAN. 
— $2.65 p4)stpaid. — A. G. 1. 

EXPLORATORY SCIENCE 
By Ben J. Rohan, Supt. Schools, 
Appleton, ITis. 

E xploratory science, a Means 
of Life Guidance, is a chaUenglng, 
inspiring and timely presentation of the 
potentialities of exploratory studies in 
science as on influence in developing a 
sound life philosophy; promoting ^f 
discovery; inducing comparisons of life 
activities; widening social visions; 
arousing life interests; and encourag- 
ing analytical and constructive thinking. 
The bo^ is intended primarily for 
science teachers and analytical readers 
who enjoy delving into cause and effect. 
—$1.65 postpaid-.!. C. I. 
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THE DIVINING ROD 

By Sir WiUiam Barrett and Th. 

Besterman 

AS a fertile source of red hot argu- 
ments the old question of water 
witching — the use of the hazel bough 
for locating underground water— is 
perennial. While the proponents of this 
art of “dowsing” have convinced ex- 
tremely few scientific men of its pos- 
sible authenticity, science has not 
wholly disposed of dowsing. This (]ues- 
tion is one which cannot even be dealt 
with except empirically because, if 
there is any scientfic principle behind 
it at all, that principle is not at present 
understood and therefore there is today 
no adequate suitable “tool” for making 
any truly promising scientific investiga- 
tion of it. However, so many inquiries 
concerning tliis art have been received 
that the best, must detailed book avail- 
able (so fur us we know! is placed on 
review despite the fact that it is not a 
brand new work ( published in England 
1926). While we do not regard this 
treatise as a c.old, objective, judicial 
emlMMiiment of the true scientific meth- 
od, since it leans toward the water 
witching side, it did prove to be very 
good reading. It is offered with these 
caveats. — $5.75 postpaid.- ^4, G. I. 

PATENT LAW 

By Fred. H. Hhodes, Prof. Induntrud 
Chem., Cornell. 

P LANNED to give men in technical 
and administrative work a broad, 
general understanding of the law of 
patents, the requirements for patentable 
invention and the rights conferred by 
a United States patent. Technical legal 
terms are avoided as fur as possible 
but the various points brought out are 
illustrated and substantiated by cita- 
tions from court decisions in patent 
cases. A good follow-up for Wright’s 
“Inventions and Patents” us it presents 
the broader aspects which are liable 
to ensue from the further development 
of situations which subsequently arise. 
207 pages which include various forms, 
an index of citations and a subject in- 
dex. A well rounded, comprehensible 
treatment. — 12.6.'> postpaid. 

DANGEROUS DRUG.S— THE WORf.D 
FIGHT AGAINST ILLICIT 
TRAFnC IN NARCOTICS 
By Arthur Woods 

T he author will be remembered as 
being one of the best police commis- 
sioners New York City ever had. He was 
formerly Assessor to the Advisory Com- 
mittee on Traffic in Opium and Other 
Dangerous Drugs of the League of Na- 
tions. Every few days we read of nar- 
cotic seinires, usually of large propor- 
tions. Mr. Woods says: “The fact is that 
for every ounce of these commodities 


that serves a proper purpose, there are 
at least ten ounces that finally reach an 
enslaved addict.” This is the crux of the 
situation. The illicit traffic in dangerous 
drugs must bo suppressed and Mr. 
WimhIs sounds a note of warning and 
makes excellent suggestions for combat- 
ing the evil. The concentrated nature 
of the drugs makes smuggling easy. The 
solution seems to be supervision of man- 
ufacture for medical and scientific needs 
only and drastic control of transfer of 
drugs from one country to another so 
that they will not wander from the legit- 
imate path. — $2.10 postpaid.--/!. A. H. 

SMALL BOAT BU 11. DING, 

By //. W. Patterson 

W E frequently are asked to name a 
biHik on this subject as well as 
on the care and repair of hulls alreaily 
biiiil. This little book will be found to 
cover adequately these subjects in a 
practical and understandable way. The 
author is well known for his knowledge 
along these lines and his explanations 
carry the weight of appreciative knowl- 
edge and enthusiasm covering just the 
points a small boat owner wants to 
know. — ILl.'i postpaid. 


LEIF ERIKSSON-DLSCOVERER OK 
AMERICA A. I). 1(K).{ 

By Edward F. Gray 

TFTITH all the bibliography available 
W and after 2.'> year-' residence in 
Norway, with six years .spent covering 
the Cape Cod. Martha’s Vineyard and 
No Man’s Land territory, the author 
conceives that he has settled the ques- 
tion of the earliest landfalls and defin- 
itely hooks up sagas, traditions, and 
monuments until it all makes one clear 
narrative. Just how historically impor- 
tant these conclusions arc must Is- left 
to the reader. In any ca-e the well exe- 
cuted format and fluent style of narra- 
tion make most fascinating reading. 
One should not miss thi- cultural enter- 
tainment.- $7.70 postpaid. 


l.Al*LAND 
By Johan Turi 

W RITTEN by a man who did not 
learn to read or write until he was 
grown, a Fell-Lapp who has lived u 
nomadic life, traveling through thi; 
wilds with his reindeer. He tells of 
(jueer medical practices, religions, and 
folklore. It is as if a legendapr figure 
in a primitive saga materialized and 
talked. Truly a nomad's biography, 
naive as a fairy tale and with a peculiar 
mixture of Christianity and Nurselandic. 
legend. Original sketches remind one 
vividly of our own Indian character 
writing. — $2ii5 postpaid. 


OUR NATIONAL BALLAD.S 
By C. A, Browne 

F rom “Yankee Doodle” to the latest 
war songs, <»ur significant national 
ballads are delineated both us to author- 
ship, cause of conception, and the un- 
derlying facts of prc^uction. It makes 
an inspiring story of the times and 
conditions at periods of most vital im- 
port in our nation’s liistory, one rich 
in interest and p<itentiality, how deep 
and abiding no otn; cun surely estimate. 
-- $2.65 postpaid. 

LUMBER AND IT.S USES 
By Royal S. Kellogg 

A FOURTH edition revised and en- 
larged presents u practical treatise 
describing in non-technical language 
the projierties and uses of the principal 
commercial spetdes of wchhI which are 
mumifuctured into liimlier. A manual 
for everyone who uses, buys, sells or 
s|iecifies lumber, makes wtsid prislucts 
or builds of winhI. The structure and 
physical pnqjerties of woiul, lumber 
and log measurements, lumber grades 
and sizes, structural timbers, shipping 
weights, seasoning, preservation, paints 
and finishes, fire-resistance, forest prod- 
ucts, and so on through the entire field, 
are all fully covered. .378 pagt-s. flexible 
binding.- - $4.20 po.slpuid. 

CROSS-ROADS OK THE JAVA SEA 
By liendtik de Leeuw 

A TRAVEL narrative of a more sea- 
soned and very human tyjte, Cross- 
Roads of the Java Sea has tremendous 
value as an ethnological and sociit- 
logical study of the islands of Java. 
Sumatra, Borneo, Celebes, and Bali. It 
is the first of its kind since 18()8. The 
industry and trade of tlie islands, and 
the habits, customs, religions, super- 
stitions in fact, everything worth 
knowing about their strange peoples ■ 
arc detailed with such deft speed and 
understanding that one marvels at the 
Dulch-American author’s amazing facil- 
ity with English and his ability to gather 
and collate material. Seldom have we 
lieen so fascinated with a Usik of non- 
fiction as we have with this one. It is 
well illustr.:ted with photographs and 
drawings, and is supplemented by a bib- 
liography of several hundretl titles. - - 
$.3.65 postpaid. —F. D. Mrll. 
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EDISON gave the lirHt public demonatra* 
tion of hia phonograph in the ofHrc of 
SCIENTIFIC AMERICAN, Dec. 1877 
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W ITHOUT a single exception every issue of Scientific American 
lias brought something of imporlamr to the Industrial Kxecutive, 
something whicli was authenticated before being presented. During these 
86 years a confidence has been established among our readers which ex- 
tends to the advertising us well. 

Truly has it been said that “of all the assets of advertising” there is 
nothing “greater than the consumer’s iriliercnt desire to want to believe 
advertising.” 

Industrial Executives may well consider the consumer eonfidenee built 
on such firm foundation. 

Vice-PreMident • Adverliting Director 



Ethyl is the most practical 
anti-knock ingredient known 


0 
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I T took seven years of testing and exjieri- 
mcnting to produce Kthyl fluid. During 
that time, 33,000 chemical' coni jxmnds were 
studied. 

All the compounds shown in this picture 
have anti-knock qualities. None of them is 
nearly so practical as tetraethyl lead, which is 
the active ingredient in Ethyl fluid. Some 
are required in such large quantities that 
more than the total available world supply 
would be needed to treat all the gasoline 
requiring anti-knock. Others do not vaporize 
easily and completely. 

Even tet^thyl lead cannot be used alone. 

It is mixed with other chemicals which com- 
bine with it at the time of combustion to form 
a gas that passes out of the cylinders. 

The red dye which is in all Kthyl fluid has 
nothing whatever to do with its power to con- 
trol combustion. The dye is added solely to 
give an identifying color. It is the tetraethyl 
lead in Kthyl fluid that prevents the uneven 
explosions that cause power-waste, harmful 
''knock” and overheating. It controls '* 

combustion so that power is delivered m 


RELATIVE AMOUNTS OF CERTAIN COM- 
POUNDS WHICH ADDED TO ONE GALLON 
OF GASOLINE PRODUCE FUELS OF 
EQUIVALENT ANTIKNOCK QUALITY. 




to the pistons with a smoothly increasing 
pressure that brings out the maximum 
performance of any car. 

Good gasoline plus Ethyl fluid makes 
such an improvement in car performance 
and effects such 4 saving in operating cost 
that Ethyl Gasoline has become the biggest 
selling brand of motor fuel in the country. 
Ethyl Gasoline Corporation, 
Chrysler Building, New York City. 


•METHYL GASOLINE 





Patent Law 

B7 Fred H. Rhodes 

For men in technical and administrative wrorii: where a 
general understanding of the law of patents is required 
yet where the background has not be^i one of legal 
training. Technical terms are avoided but the various 
points are. brought out, illustrated and substantiated by 
citations from court decisions. A full and well rounded 
treatment. $2.65 postpaid 

The Psychology of 
The Inventor 

By Joseph Rossman, Ph.D. 

A PSYCHOLOGICAL Study as to the motives that impel men 
to invent^ the mental processes, the methods followed, 
the obstacles and difficulties which are encountered. First- 
hand information obtained as an Examiner in the Patent 
Office, and from contact with prominent inventors. The 
conclusions demand attention from all those who have 
to do with patents in any way. $3.20 postpaid 

Creative Mind 

By C. Spearman 

Prof. Ptych., London Univ, 

Prof, spearman makes an earnest plea for the better 
appreciation of the creative powers of the human mind, 
for more efficient training and more significant testing. 

He approaches his subject with unique discrimination 
and carries along the presentation in a most readable and 
interesting manner. This is indeed a stimulating and cul- 
tural product and one that may well be classed in the 
“Reading with a Purpose” group. $2.15 postpaid 

Lumber and 

Its Uses 

By Royal S. Kellogg 

Everyone who uses, buys, sells or specifies lumber, 
makes wood products or builds with wood should have 
this very complete work. It presents a practical treatise 
describing in non-technical language the properties and 
uses of the principal commercial species of wood which 
are manufactured into lumber, wood structure and physi- 
cal properties, grades, sizes, preservation, etc. 

$4.20 postpaid 

Two Thousand 

Years of Science 

By R. J. Harvey-Cibson 

Prof., Vniv. Livorprml 

A GRAND synthesis of all the sciences as they have de- 
veloped, right up to 1930. The language is understand- 
able though not at all “tabloid.” Only a person who has 
approached science as the author has, can know how 
. much deeper significance the great discoveries thereby 
take on. It is typical Scientific American reading. 

$2.65 postpaid 

FOR SALE BY 

SCIENTIFIC AMERICAN 

24 West 40th Street New York, N. Y. 

Ihjil— — ■ 






SoeniificAmerican 


Own^and puklUhiKl by 8«l«ll«e Arntrican Publjihlai ComiMinyj Onon D. Hunn. Prwident; Loult S. Tr*mdwiH. 
Vlca-Praildant; John P. Dnvln, Tniiuror; I. Sheldon 7ilnoy, Sacrttiry; nil at 24 l^eet 40th Stroet, New York. N. Y. 

EIGHTY-SEVENTH YEAR • ORSON D. MUNN, Editor 


SCIENTIFIC AMERICAN DIGEST 

Of Cea«Ml Intemt 

Marine Elaetrolyeia Eliminator 118 

Pointers On Nall Points 11# 

Sutic In Snapahou 11# 

Mammoth v.i;: ■: JS 

There Is No "Mummir Wheat 120 

A Dlssel on tha Race Track 121 

An Arc-Walded Dwallinf 127 

Outboard Motor Starters 128 

‘•Hand Halsad” Parasites Daatroy 

Heat^jaietant inner Tube 12# 

An Electrical Hair Trleger 12# 

Sayinf Bananas Prom Decay 12# 

MIcro-Moviaa For the Amateur ISO 

#00,000 Volt X Rays 180 

ur ChanfIng (?) Weather 186 

New Oarman Semi-Diesel Engine .... 187 

New Endurance Plight Record 121 

SlgniScance of Piecard’a Flight . . 122 

Arrplane Reliability 122 

Aircraft Fire Eslinguishar 122 

New Drift Indicator 128 

Aida to Air Commerce 128 

Pbote-Bleetrlc Cell In Fog Flying .. 128 

Seaplane Float Test Channel 124 

New Test Kit 124 

Giant Wind Tunnel 128 

Plane Types In Army Maneuvers 128 

Plane ToTly Sis Miles High ISO 

ChemistiT’ In Industry 

Discovers Last Chemical Element .. . 118 

SulfurInss Rubber Avoids Tarnish 118 

A Modem ’‘Oambling Joint” 11# 

New Zinc Process — 120 

Anti-Knock From Ocean Water ...... 120 

Study Dust Esploslone — 121 

New Oil-leas Bearing Material 128 

New Process For Removing Oases 126 

Pure Lima From Oyster Shelia 126 

New Chemical From ^pls Peels. 127 

New Lubricant From ParatSn 128 

Inveatigats Industrial Usee For Sugar 128 

Ultra-Violet F^tectlve Paint 12# 

Stronger Alloys Cast Under Preesura 180 

Silver la Chemical Plants 181 

SoapIsss Cleansing Solution 186 

In Defanae of the Laundry 117 

Hafnium Has As Yet Few Ifsas 137 

Medical Science 

Bladder and Kidnn ”Cnrae” 118 

Ultra-Violet Light In TubareulMis.... 11# 

The Mechanism of SwallowlM 126 

Hope For Cura of Athlete’s not 127 

O^atlM Saves Victims of Mercury 

Gorrent Bulletin Briefs ISS 

TIm Amateur Astronomer 184 

Cotnmereial Property News 140 

^ngmnlr Patsnt Invalid 140 

Cbamleal Patents 140 

Trademark U^td 140 

Film Cass Review Bought 140 

Cbtmical Coating Makot 01 m« Opal* 

Ptiee_^Flidng"B«*nod''V^ 141 


CONTENTS • AUGUST • 1931 

Acroai) the Editor's Desk 77 

Back of Frontispiece — Dr. Willis R. Whitney 79 

Frontispiece — The Engineer and Conductor Compare Their 
Watches 80 

Time and the Railroad Dispatcher — By Francis X. Milkolland 81 

Tht Hand! of tht Clock Daily Control the Movemtnt 
of Thouaanda of Traiu Througnout the Country 

Our Point of View — Editorials 85 

Control oi Competing Transportitlon ; The Army Air Maneuvers; 

Pseudo-Selsntiiic Rain Makers; Blasting Ceps in Children's Hendi 

Carl Akcley's Africa 86 

The Africa Where Akeley. Cruiader for Animal Conservation. Found 
tha Wild Lift Ht Lovsd to Paint, Photograph, Model, end (Conserve 

Which Shall Inherit the Earth — ^Man or the Insects? 

— By L. O. Howard 88 

Insects are tbs Beings Bttt Adapted to Life on the Earth 

A $35,000,000 Buginess Home 91 

The Merchendiec Mart, a New "Largeet" Enterpriee for Chicago 

Worlds From a Catastrophe — By Henry Norris Russell, Ph.D 92 

Did a Giant Star Hit the Sun and Thus Ceuee the Birth of the 
Planets? Three Hypotheeee to Esplein the Planete 

Hydro-Electric Power In the Ozarks — By A. J. Seaburg 94 

Hufs Bagnell Dam of the Osage Project Nears dompletion 


Meeting the Emergencies of a Great City — By Albert A. Hopkins 98 

Police Cera Are Held In Readineee to Answer Riot Celle, or go 
to die Scene of Any Kind of DieesUr or Accident 

The Big Noise Behind the “Mike” 100 

Intricate Apparatus That le Ueed to Simulate the Noiaei 
end Souude of All Kinds That Come Over the Radio 

The Earth Beneath — By Ernest A. Hodgson - 102 

SeUmology Glvee a Hint of Whet Is Beneath tha Berth’s Crust 

Staying the Hand of Time — By Milton Wright 106 

Stonework Protection By Parafin Impregnation 

And Now, It’s Seaweed— By Helen R. Crane and Emory W. Thur- 
ston 108 

Kelp May Supply Elamenu Now Lacking In Our Diet 

Progresg and the Telephone — By F . D. McHugh 110 

A Gigantic Butinese That Helps All Other Buelneteea, Makes 
Headway Despite the Unetable Conditiont of the Peel Year 

A Book-Print Reader For the Blind — By Robert E. Naumburg 113 

New Apparatus Permila a Blind Pareon to Reed Any 
Printed B^ or Magasinc In An Ingenious Mtniiar 

Blasting Roads to Settle Them • 114 

New Tschnioue of Using I^emlte to Settle Ee^ Fllle In Marshy 
Lend Much More RapWy Than is Poielble by Natural Settlement 

Asquith and Kitchener — By Captain W . D. Puleston, l/,SJV 

A Trained Obesrver Oivee a aear-Cut Biographuel 
Study of Two Greet British War Leaden 


116 



SCIENTIFIC AiiEiliCAlt ^ ^ 

IT COST BILLIONS 
OF DOLLARS TO BUILD 

yjBT YOU CAN USE IT FOR A FEW CENTS A DAY 



Every time you telephone you share the bene- 
fits of a nation-wide communication system using 
eighty million miles of wire and employing four 
hundred thousand people. It represents a plant 
investment of more than four thousand million 
dollars, yet you can use a part of it for as little 
as five cents ... for considerably less on a monthly 
service basis. 

The organization that makes efficient telephone 
serince possible is called the Bell System, yet it is as 
truly yours as if it were built specially for you. For 
every telephone message is a direct contact between 
you and the person you arc calling. 

At any hour of the day or night, the telephone 
stands ready and waiting to carry your voice to any 
one of twenty million other telephone users in this 


country. It knows no rest or sleep, or class or creed. 
All people— everywhere — may use it equally. Its 
very presence gives a feeling of security and con- 
fidence and of nearness to everything. Many times 
during the day or week or month, in the ordinary 
affairs of life and in emergencies, you see the value 
of the telephone and realize the indispensable part 
it plays in every business and social activity. 

The growth of the Bell System through the past 
fifty-five years and the constant improvement in 
service may well be called one of the great achieve- 
ments of this country. Greater even than that are 
the policies, improvements and economies that 
make this service possible at such low cost. 

Of all the things you buy, probably none gives 
so much for so little as the telephone. 


★ AMERICAN TELEPHONE AND TELEGRAPH COMPANY ★ 


ACROSS THE EDITOR’S DESK 


F or Mvetal weeks prior to the general new)i> 
paper announcement of a new endurance record 
set by a Bellanca plane equipped with a Packard 
Diesel engine, we had been in touch with the engine 
manufacturers. Although we knew of the prepara- 
tions being made for the flight, it was necessary to 
forego publication of anything on the subject until 
a new record had actually been established. Need- 
less to say, we watched vnth great interest the first 
two flights which failed to reach the objective, and 
were enthusiastic over the results of the third and 
successful attempt. A wire of congratulations elicit- 
ed from Mr. Macauley of the Packard company a 
letter which set forth so many illuminating data 
on the flights that we publish it in its entirety in 
the Scientific American Digest in this issue. 


A scientific pastime that holds in store fur those 
who heed its call a glimpse of a new world un- 
known to the average person, in part of which im- 
mortality appears to hold sway, involves the use 
of only a microscope and a few drops of water from 
a stagnant pond. When beginning the study of 
biology, the writer placed a few wisps of hay in a 
bowl of water and let nature take its course for a 
few days. Then a drop of the water was placed on a 
microscope slide and the 'scope focused on it. An 
animated figure eight was in the field of vision, and 
as we watched, it suddenly split into two pans, each 
of which went its own way. We had been a witness 
to the reproduction of a Paramoecium, an inhabi- 
tant of the microscopic world, which reproduces by 
division. There were other things to be seen as well, 
and we spent many fascinating hours over the 'scope 
before other work claimed our attention. The other 
day we were taken back, in memory, to those earlier 
days, when we read and accepted an anicle entitled 
“Into a Hidden World,” in which the author deals 
in a light yet authoritative manner with “pond life.” 
After you read this article in a coming number, you 
will probably start to think seriously of getting 
yourself a microscope and a few drops of water. 


Some of our most illustrious men were products 
of the little red school-house. Likewise, some of 
our moot famed airplane pilote are products of the 


not yet abolished, haphazard method oi instruction 
by a pilot who, himself, has had but scant training. 
But since safety in the air depends to a great extent 
on the ability of the man at the stick, it is not good 
logic to believe that pi*or training will suffice. But 
what is a good school? And what is a good curricu- 
lum of flight training? The Department of Com- 
merce has answered these fjuestions by regulations 
governing the operation of air schools, and Mr. 
G. W. Orr, President of Roosevelt Aviation School, 
discusses in our September issue flight training 
under these rules. 


Science, especially that basic science, physics, has 
now come to an impasse; it seems to be stumped, 
at least temporarily. It can't get farther along on 
the road toward discovery of the true, ultimate 
nature of the final basic concepts of the science 
—such as time and space and energy and matter — 
because of something new, the principle of “indeter- 
minacy” and the work of the English scientist Dirac. 
It begins to look as though there never will be a way 
to penetrate to the real bottom of things and thus 
we are left in the position of the old lady who lost 
her glasses and could see to find them only if she 
had them! Has science then reached a stalemate, 
temporary or permanent? Who knows? Thb and 
cognate thoughts are discussed by the philosophical 
physicist. Dr. Paul R. Ileyi, of the Bureau of 
Standards, in our Se[)tember issue. 


Among other articles soon to appear is one of 
vital importance to the sportsman and to everyone 
who is interested in the preservation of our natural 
scenery and our native birds and animals. Entitled 
“Wild Life in a Fire,” it draws a sad yet true picture 
of the ravages wrought by uncheck^ fires as they 
sear their way through forests, killing everything 
in their paths and leaving wide swaths of ruined 
woodland doited with the bodies of the wild things 
that have fallen victim to the flames. Forest fires, 
in the majority of cases, are not unavoidable. They 
can and must be checked, and it is only by the co- 
operation of all who enter the woods that we can 
hope to see the end of this wasteful destruction of 
one of the most valuable of our natural heritages. 
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Comets 

By C. P. Olivier 
Dir. Agronomy Vniv. of Pa. 

During this season when we all notice the heavoily 
bodies more than at any other time and the reporte of 
meteors are now familiar news of the day, a study such 
as this, by one of the foremost authorities may well 
provide leisurable mental occupation. The discussion is 
from all angles in a non-mathematical way. 

$3.65 postpaid. 

Outboard Motor Boats 
and Engines 

By Bradford Burnham 

From the selection of craft through the experience of 
racing, the author assembles in convenient form much 
information of real value and interest. Eleven designs 
and building instructions of types easy to con.struct, are 
detailed by an expert and ardent enthusiast. A manual 
every owner should possess. $3.65 postpaid. 

Wild Flowers 

By James E. Jones 

Although a Judge by profession the author has for 
years been interested in this study as part of his work 
with young people and Boy Scouts. He has put together 
a most fascinating and helpful summary of just the 
plants one finds every day. Nothing like a Botany yet 
all the information is there. $1.65 postpaid. 

Photocells and 

Their Application 

By Zworykin & Wilson 

The “electric eye” is increasing in importance for lal)- 
oratory experiment and for the actuating of relays where 
infinitely delicate impulses only can be obtained. This 
is the first comprehensive text that has appeared and 
the authors’ association with some of the most decisive 
experimentation guarantees authority and conclusive 
treatment. $2.65 postpaid. 

Handbook of 
Chemistry & Physics 

By C. D. Hodgman — N. A. Lange 
Com Sch. Applitd Scirnra 

Tables infrequently appearing in other works, giving 
the characteristic properties of matter, gases, chemicals 
and other formulas, are here extended to form a com- 
plete reference against the occasion when their avail- 
ability may save much time and searching. It will be 
found in almost every laboratory or research library. 

$5.20 postpaid. 
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DR. WILLIS R. WHITNEY 


M en of science arc often criticized for 
taking so little time off — or none at 
all — to be really human. Dr. Whitney, Vico 
President and Director of the Research 
Laboratory of General Electric Gimpany, 
is a notable exception, as the photograph 
bean witness. The latch string hangs out- 
side the door of his office at Schenectady, 
and he is always available to even the 
least important of his subordinates. As an 
administrator, he stands high in the estima- 
tion of his company ; and as a scientist, he 
has won a string of degrees, holds a per- 
manent place on consulting boards, ad- 
visory committees, and boar& of directors 
of several scientific institations, and has 
been awarded a number of medals for note- 


worthy research, the latest of which is the 
Franklin Medal which was presented by 
the Franklin InstiUite. 

With him in the photograph is a little 
dog which was restored to health by radio- 
created artificial fever and other experi- 
ments. When brought to the laboratiiry, this 
dog was suffering from an “incurable” 
mange. In a recent address. Dr. Whitney 
told how tills “radio fever” is being studied 
by several competent groups of American 
doctors and research men fur its possible 
value to the medical profession, and sug- 
gested that perhaps the time will come 
when it may be used to supply internal 
heat to human beings so that the artificial 
heating of bouses will be unnecessary. 







CORRECT TIME IS ESSENTIAL 
TO SAFE RAILROADING 


Tbe ditpstcher, the cmductor, end the eagiMcr 
mi»t have unrarjiiig time; watches intist be of 
known ntaka and they must o<mstandy be tested and 
adjnsted. A comparison is made at the b e g inning 
of every long ran. Astronomical time filters down 
through the oispatcber’s office to the watches of the 
crew. To insure efficient railroading nil the men's 
watchen; must, run as nnifonnly as can he mode 
poasUde by fiiw eraftsmaiuhip and by Inapnoddeu 



I N no industry or enterprise is time so important 
a factor as in railroading. There must be as 
perfect a meeting of time in watches as of min d s . 



Tha ''Columbian'’ drawn by tfaa "Praaidant Fillmora” baa jim racaivtd tha aignal to laave tha Waihington tarminal 


TIME AND THE RAILROAD DISPATCHER 

By FRANCIS X. MILHOLLAND 

Aaililtnt to tha Sanior Vlca>Praaidtnt, Baltlmora and Ohio Railroi 


T ime, on th« railroad, ia a benevo- 
lent master. The hands of the clock 
daily control the movements of 
thousand of trains. Time tables are con- 
sulted by millions of people scattered in 
cities, towns, and hamlets everywhere. 
The commodities of the nation are moved 
and delivered on a time basis. From the 
last stroke of twelve of one year to the 
last stroke of twelve the next, time is 
master — and “waits for no man.” 

It is, perhaps, not too much to say 
that the whole complex structure of 
railroad organisation would collapse 
without the aid of the vital coordinating 
force symbolised In the clock. Suppose 
that by some meteorological freak, all 
our watches and clocks should become 
oddly magnetised and run in crasy fash- 
ion, This phenomenon would probably 
not serioady' disrupt the normal pro- 
cesses of moM of the industries, but the 
operation of the railroads would turn 
into great confusion. Trains would run, 
for they are guided and guarded these 
days by elaborate and ingenious signal 
devices, but they would come into 
terminals bdiind schedule, miss con- 
nections, disappoint passengers, incon- 
venience shippers, and generally create 
havoc in the mil-ordered transportation 
processes of die country. 

With so much at suAe, it is small 
wonder that the railroads have devel- 
oped pceeidon and uniformity in their 
thnepieeee to such a degree that people 


have come to regard llie railroad as 
synonymous with time accuracy. Tlio 
factory worker looks at his watch, the 
housewife checks her cluck, as the fast 
limiteds fly past city, town and country- 
side. The city motorist, driving to work 
in the morning past the railroad sta- 



tion, glances at the clock tower to check 
his watch even though he does not catch 
a train. The railroad agent and ticket 
clerk receive scores of telephone calls 
inijuiring about the time. 

I ET us examine the machinery by 
J which this spUt-second accuracy and 
rigid uniformity are brought about. On 
the Baltimore and Ohio Railroad, a 
special department handles the job — 
the “Time Service Department” Accu- 
racy is achieved by this department 
through a system of standard clucks 
locat^ in the office of every train dis- 
patcher, and in every terminal where 
train and engine crews are required to 
register and begin their work. It is the 
task of certain designated employees of 
the company to keep the standard clocks 
accurate. At noon daily, they receive the 
correct time by wire from the Federal 
Government. Should the standard clock 
be as much as ten seconds fast or slow, 
it is corrected. Card reports are main- 
tained daily showing the variations in 
seconds and the corrections made, 
which ore forwarded at the end of each 
month to the General Offices in Balti- 
more, where a record is kept of each 
standard timepiece on the entire system. 

Uniformity of time ovot the sys- 
tem is brought about by rules that 
require men fn luany branches of the 
railroad to compare their watches with 
one of the standard clocks at certain 
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CMBdal IntpcctOM •( varlont points psrlodlcsl- 
Ijr owmlns all railroad watcbas for accuracy 


specified times. These men iocludc 
superrising officers, such as road fore- 
men of engines and trainmasters; mem- 
bers of train crews, such as engineers, 
firemen, conductors, and flagmen; em- 
ployees in the Maintenance Department, 
such aa signalmen, supervisors of track, 
and track foremen. All these men have 
something to do with the running of 
trains and each man must have what is 
known as a standard railroad watch, the 
product of any one of a designated group 
of watch manufacturers, well-known for 
making timepieces of enduring accu- 
racy. To insure the safe operation of 
trains, each railroad man’s watch must 
tick in unison with every otlier watcli, or 
as nearly in unison as the fine crafts- 
manship of the most skilful watch- 
makers of our day can make possible. 

As a further guarantee of uniformity, 
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employees in the branobes of 
ser^ Qientkmed must take 
their watches once each 
month to an official watch 
inspector for comparison, 
and twice each year (April 
and Octoba) for thorough 
inspection. For this purpose, 
the Baltimore and Ohio 
Railroad has 136 official 
watch inspectoie, all of 
whom are practical jewelers 
and watchmakers. Their 
work has been examined and 
certified by the Horological 
Institute of America, a body 
sponsored by the Bureau of 
Standards of the United 
States Government These in- 
spectors are located acces- 
sibly in the cities and towns 
along the line of road and, 
with their co-operation, in- 
spection service is kept at 
maximum efficiency. 

While the main tracks of the trunk- 
line railroads of the country are well 
protected by modem signaling devices, 
there are still many miles of single 
track where trains are permitted to run 
from block to block with time accuracy 
— and that means watch accuracy — as 
their principal safeguard. In emergen- 
cies, or on the occasion of violent 
storms, the signal systems of even the 
most highly developed main lines may 
be tlirown out of order, and here, again, 
the unfailing watches in the hands of 
engineer, conductor, and flagman, are 
the basis of safe operation. 

Most of us, at one time or another, 
have seen the engineer and conductor 
of a passenger train standing beside the 
steaming locomotive at a terminal com- 
paring their watches at the start of a 
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long run. This is a" cheek that takes 
place hundreds of times a day on the 
quarter million miles of American rail- 
ways. The running of traiiu nowadays, 
however, is more than the mere job of 
getting them from one terminal to an- 
other (ta time. Regularity and smooth- 
ness of operation all the way are also 
considered important factors in good 
railroading. This is why we may often 
see conductors and flagmen looking at 
their watches as they pass familiar 
landmarks, such as towers and stations, 
along the line, even when passing them 
at high speed, in order to check the 
regularity of the run and smoothness 
of the speed maintained. 

N OW we come to another part of the 
story. Who guides the engineer 
along the many steel lanes of the rail- 
road, through the dense centers of traffic 
in the big cities, in and out of busy 
railroad terminals — always on time? 
Unlike the motorist, who not only oper- 
ates his machine but also has a choice 
of the roads he wishes to follow, the 
engineer controls only the speed of his 
locomotive, not the route. It is not his 
job to “steer." He must follow orders, 
which are conveyed to him by the highly 
efficient devices of the modern railroad 
signaling system. Silently, day and night 
along his route, lights ^sh, semaphore 
arms move, switches turn, controlled 
by an invisible hand guiding the trains 
to their destinations. Trace toat guiding 
force to its origin and you will find the 
railroad train dispatcher sitting at a 
table in his office, probably poring over 
his “train sheet." 

A superficial glance at the things re- 
quired of a train dispatcher will con- 
vince you that his job is not a simple 
one. Upon his shoulders rests the re- 
sponsibility for moving many trains 
daily in a precise and orderly manner 
witli safety and promptness. In unfor- 
seen emergencies, he must decide 
quickly what to do to forestall costly 
blockades and to avoid confusion. It is 
essential that he possess qualities of 
steadiness, sobriety, and reliability to- 
gether with initiative and a capacity for 
passing rapid, sure judgment on any 
given situation. 

Assigned to each dispatcher’s office is 
a certain portion of the railroad, and all 
trains entering or leaving that section 
are subject to his orders. Also subordi- 
nate to him are the operators in the tow- 
ers and telegraph offices located in the 
territory under his care. 

Supplementing the telegraph in dis- 
patching, the telephone has come to 
be commonly used, so much so that h 
has long since ceased to be a novelty. 
With the receiver at his ear, instead of 
his hand upon the key, the dispatcher 
keeps in constant touch with operators 
and toweiinen. 



Anywhere on the circuit, an operator 
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may attract the attention of the dis- 
patcher on the telephone, by saying, for 
example: “Dispatcher — B-ville.” When 
the dispatcher desires to talk with an 
operator at a certain location, he “se- 
lects” that sUtion by turning the proper 
key in a cabinet directly in front of him. 
A bell rings on the operator's end and 
he quickly answers. Frequently, the dis- 
patcher is in touch with several stations 
at one time, which is made necessary 
when orders are issued to trains at dif- 
ferent locations. 

In his important and responsible 
work, the dispatcher functions hand in 
hand with time. The standard clock in 
his office is his most valuable ally. He 
uses it constantly in directing and fol- 
lowing the movement of trains. He uses 
the minutes and seconds in planning 
the routes of trains. And time is also 
vital to him in making the quick de- 
cisions that are always necessary. 

Now, specifically, just what does the 
train dispatcher do? For one thing, he 
compiles daily an elaborate train sheet, 
which is the dispatcher's record of the 
movement of trains in his territory. 
Operators in the telegraph offices and 
towers out on the line keep him in- 
formed as to the time of trains passing 
those points and he carefully notes this 
information on the train sheet. In the 
case of freight trains, he must ascertain 
and record the total number of loaded 
and empty cars in each train and the 
total “tonnage.” These facta, studied in 
their relation to each other, enable him 
to tell which trains to side-track and 
which to let through — in slmrt, to chart 
the c«>ur8e of trains through his section. 

AS AN example, let us take the 
Columbian, Washington-New York 
passenger limited of the Haltiniorc and 
Ohio, which leaves Washington at 4 p.m. 
daily. First, we look in at the train direc- 
tors at work in Tower K, the largest 
interlocking plant in the Washington 
terminal yards. A standard clock, con- 
spicuously placed, is the first object that 
catches the eye. Then we notice above 
the heads of the train directors numer- 
ous miniature semaphores. These auto- 
matically indicate the proximity of 
trains approaching the planL The four 
circular dials we see at the right are 
train describers which operate in con- 
junction with other plants. Just above 
the clock is a triple row of numbered 
circles, part of the train suiting system 
at the terminal. 

It is this starting system which par- 
ticularly engages the attention in con- 
nection wi& the departure of the 
Columbian. The conductor, the train 
director, and the terminal gateman each 
has a part in this operation. Along the 
length of the passenger platform b^de 
the Columbian stands ready to 
leave, are five posts, each equipped with 
a metal box containing two li^u and a 
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key switch. (Other platforms in the ter- 
minal are, of course, similarly equip- 
ped.) A two-light set is also placed at 
the platform gate in plain view of the 
gateman. The numbered circles in Tow- 
er K, the platform lights, and the gate 
lights have separate functions, all con- 
tributing to one end — the starting of the 
train. 

This is how they work: At one minute 
to four o’cltKih, the conductor of the 
train turns the key switch in any one of 
the platform boxes. This causes one 
light of a vertical row of the numbered 
circles in K Tower to burn — the particu- 
lar row corresponds to the 
'of * 

which the Columbian is stand- 
ing. Noting this signal from 
the conductor, the train di- 
rector, when ready to start 
the train, pushes a button in 
his cabinet (shown below the 
clock in the picture) which 
does four things: extinguish- 
es the top numbered circle 
light above the director's 
head, lights the second num- 
bered circle light in the verti- 
cal row, turns on the top light 
in each of the conductor’s 
platform boxes, and illumi- 
nates the top globe in the 
gatemon’s light set The con- 
ductor and die gateman are 
informed by this means that 
the dispat^er is ready to 
permit the starting of the 
train. The gatmnan closes his 
gate, makes sure that all pas- 
sengers ore on board, and 
then turns his key switch, 
located on the opposite side 
of the gate-post ^m that on 
which the lights are placed. 

The turn of die gateman’s 
key lights the second light in 


his own set, the second light in the plat- 
form boxes, and the third light in the 
vertical row in Tower K. Seeing both 
lights burning in the platform boxes, the 
conductor glances at his watch and at 
precisely 4 p.m. waves a hand signal to 
proceed. From here on the engineer is 
governed by signal indiculion. 

Now that the train is on its way, let 
us turn our attention to the dispatcher’s 
office in Camden Station, Baltimore. At 
about twenty seconds after 4 p.m., the 
dispulcher at Baltimore receives infor- 
mation from the operator in the Wash- 
inglon terminal that the train has dc- 
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parted on time, and notes this on tlie 


train sheet As this train passes eacii 
telegraph office or tower, the time of its 
passing is transmitted to tlie dispatcher 
and duly recorded. 

Suppose, now, that from other facu 
on hU sheet, the dispatcher finds that a 
long freight train is moving slowly 
ahead of the passenger train on the 
same track. The spewing Columbian 
must not be held up. It is on a limited 
schedule. The dispatcher then instructs 
the operator at the proper location to 
divert the freight train over to another 
track. These instructions are obeyed, 
which gives the Columbian a clear 
track. After it has passed, the dispatch- 
er notes the fact on his sheet and in- 
structa the operator to allow the freight 
e its normal course. This 
comparatively simple operation is only 
one of bandit performed daily. 


stii k t-'-i T r c. c A 'n'"- 
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gle track W'o txaias 
are to meat? In tfak ease, 
the rule of dlfOotlMi named 
in the tim eta bW defines the 
method of ptMing. Where 
eastward traina have superi- - 
ority they will ooeupy the 
main tradk and westward 
trains take the aiding. When, 
for any reason, a acheduled 
train becomes late, h Is the 
duty of the train dispatcher 
to fix meeting poinu at such 
places as will avoid delay to 
either train. 

In certain placet, where 
heavy grades or other operat- 
ing conditions affect speed, 
the time of traina between 
stations may vary greatly, 
even whmi ffie distances are 
practically equal. In addition 
to his knowMge of the phys- 
ical choracteristica of 
stretch of track under his su- 
pervision the dispatcher must 
keep in mind the location of 
tiio passenger and freight sta- 
tions; d>e length of sid- 
ings; the points of their di- 
vergence from the main 
tra^: and other data of thia 
nature. It takes a thorough 
knowledge of railroading and years of 
training to keep a clear head in the 
maze of detail 

When there are many freight trains 
moving upon the railroad, the dispatch- 
er’s job becomes even more exacting. 

He must be familiar with the class and 
capabilities of the engines pulling the 
trains and, os previously mentioned, 
must oscerUin how many cars, loaded 
and empty, make up each train, together 
with the total tonnage. If a freight train 
consists of 100 load^ cars, for instance. 


tad di« gr«H d mH «taU 9^ 
tons, the total tonnage of that train 
would be figured at 5000 tons. Paasen- 
ger trains, of course, have precedence 
over the freights, and this ever-recurring 
problem of getting the freight trains 
out of the way berames more difficult 
with each increase in the number of 
trains to be handled. 

If traffic becomes dense the dis- 
patcher is kept busy Issuing Ualn or- 
ders. These orders lue sent to the oper- 
ators at the towers or offices most oon-> 
vcniently located. When h is necessary 
for several trains at different locations 
to receive the same order, the dispatcher 
transmita it simultaneously to sev- 
eral offices. After the operators receive 
the orders they repeat them back. The 
train dispatcher also follows the repe- 
tition closely and does not authorize de- 
livery of the order until it has been 
correctly repeated. Thia arrangement 
eliminates the possibility of error. 

ANOTHER important phase in the dis- 
patching of trains is a special time 
table. To the public, the time table is a 
booklet of information about the arriving 
and leaving time of trains. But there is 
another time table, which is used by 
employees, having to do with the run- 
ning of trains. This document shows not 
only the time each scheduled train is 
due t(» arrive and depart from terminals 
and many intermediate points, but also 
contains special instructions peculiar 
to local conditions. 

It is the dispatcher’s efficiency, aided 
by the accuracy of the raikoad clock, 
which prevents congestion and avoids 
trouble-making delays. Together, time 
and the dispatcher bend their efforts 
toward the dual task of satisfying both 
the passenger who likes to arrive on 
time and the shipper who wants his 
freight to come though as scheduled. 




TJOW does the dispatcher know which 
XI uain shall pre^e others? In this 


he la guided lorgdy by definite oper- 
ating rulea which specify the superiority 
of trains, and it foUowa that in order to 
give the passenger train a clear track, the 
train would be diverted or side- 
at the proper time to enable the 
pMoenger train to pass without delay. 
Tjbtf eame ie true of freight uains of dif- 
(erett t^aeees. For instance, a frei{^t 
unfit carries stock or perishable 
!• coiuidered fast freight and 
wouhi'lMi gtyeo ptvfereqoe in right of way 
over’ a ttm liandllng ordinary lrei{^ 


a a speed of (S miUt par iMtir. 
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Traiifportation Control 

AT lout one president of a large rail- 
J\ road system refuses to be greatly 
alarmed concerning what is currently 
known as the plight of the railroads. 
When we asked him about it recently, 
be told us that the “problem" of the 
railroads is principally the depression 
problem that affects all business and in* 
dustry just now. He believes that, when 
general conditions improve, the busi- 
ness of the railroads will improve ac- 
cordingly. 

He told us that motor transporution 
is taking only about 3 percent of the 
freight busmess of the country, and in- 
land waterways only about 2 percent. 
He recognizes that these modes of trans- 
portation have evolved in the natural 
course of progress and says that any 
form of control of them is up to the 
people whose taxes maintain the high- 
ways that the trucks use freely and 
whose government subsidizes the inland 
waterways. If the people vrish to sup- 
port these two systems of transporta- 
tion by their taxes — fur private gain, 
of course — that is up to them. 

This sounds broad-minded enough but 
it puts the question squarely up to the 
people. 

Everyone knows well that nothing can 
ever replace the railroads in the trans- 
portation of such freight as coal, for 
example, except, on particular routes, 
the inland waterways. But what of gen- 
eral freight, lighter or short haul ship- 
ments? Arc these to be lost to the rail- 
roads? No one blames the shipper for 
taking advantage of cheaper rates by 
motor truck or by canal and river, but 
when the realization comes that each 
one of us pays taxes to make it possible 
for that sidpper to save money, that is 
a different matter. 

Samuel 0. Dunn, writing in The Pull- 
man Newt says that in the Ohio River 
terri&ry, the railways move a ton of 
freight 100 miles for an average of 88 
ceirts; but by water the cost is 11.25 
for the same distance,- the shipper pay- 
ing only 60 cents of this while the pub- 
lic pays the other 65 cenu in taxes. 

Then let us look at it from a selfish 
vkwpoipt; it is manifestly unfair to ut 
that this situation should endure. As 
far as railroads are ooncemed, our in- 
terests have been safeguarded for years 
by the Interstate Commerce Conunia- 
sisn. Is it ^not possible, then, for the 
people to create a similar body to watch 
our intdresjn In conneodon with other 
nodes of transportation? 


The Air Maneuvers 

M ost of those who witnessed the 
Army air maneuvers, beginning 
with the mobilization in Dayton, Ohio, 
on May 15 to their completion at Wash- 
ington on Memorial Day, probably be- 
lieved that the 672 planes flown repre- 
sented the most modern equipment in 
the world. This iK-lief doubtless was 
strengthened by the fact that there was 
not a casualty and only two or three 
minor accidents to planes although the 
total plane-hours flown was 37,000. 

As a matter of fact, the 672 planes 
were practically all those available in 
the country; and those used as light 
bombardment machines were actually 
comparatively low-priced training planes. 
If we had carried out fully the five-year 
program fur military planes and equip- 
ment, at least 1500 modem and meat 
efficient craft- would have been avail- 
able. 

What the air maneuvers did show 
OAinclusively was that we have a trained 
and competent personnel second to none 
in the world; and that the United States 
takes first place so far as the operation 
of large units is concerned. From the 
maneuvers we learned the strategic-ally 
important fact that commercial airports 
may be utilized in time of war for mili- 
tary aircraft Given proper equipment, 
therefore, our Army’s air force could 
do most satisfactorily its part of the job 
of defending the country in wartime. 

Rain Makers 

r ' is again open season for a certain 
kind of hunter. He is most likely a 
polished personage with personality, a 
convincing tongue, and a lot of mysteri- 
ous' apparatus which seems to be of an 
electrical nature. Tlie hunter u the 
“scientific" rainmaker; and his game 
is anybody with more money than 
knowledge of science who either wants 
it to rain or doesn’t want it to rain on 
some specific occasion. 

Farming communities have been- 
known to pool their spare cosh and put 
up large sums of money to try out rain 
making devices. Huge guns have been 
fiifed toward the heavens and various 
kinds of electrical machines have buzzed 
out their coll for rain so that parched 
crops might drink. On the other band, 
organizations such as those that operate 
race tracks, fairs, or other outdoor 
gatherings have paid the rain controller 
&ge sums to prevent rain. Bear in 
mind that money has a lot to do with 
this modem magic. 


To our knowledge, nothing of any 
importance has ever been done in the 
effort to control rain. If some apparent 
success has been attained, it may be 
put down as negligible or the resdt of 
chance. It is not at all likely that 
pseudo-scientists with nondescript 
equipment can or will do what scientists 
with their specialized knowledge and 
superior apparatus have tried and failed 
to do. If someone does find even a par- 
tially successful solution to this prob- 
lem, it will first be tested thoroughly by 
men of science who know what they 
are about. In the meantime, gullible 
ones will perhaps continue to pay their 
good cash for nothing. Rain insurance 
would be just as satisfactory— just as 
good a gamble -'Ond much cheaper. 

Death to Children 

I N connection with the peace-time use 
of explosives, two significant facts 
sund out. The first of these is that 
during the past four years, one half 
billion pounds of dynamite and black 
powder have been transported annually 
by the railroads of the United States 
and Canada without the loss of a single 
life and with but negligible property 
damage. The second is that about 500 
children are killed or injured every 
year while playing with bluting caps. 

The blasting cap is a necessary aux- 
iliary of dynamite, and its very appear- 
ance and size make it attractive in the 
eyes of children. It is a copper shell 
about a quarter of an inch in diameter 
and one or two inches long, half filled 
with fulminate of mercury. Flying par- 
ticles of copper from this cap, when it 
is exploded, will imbed themselves in 
iron a foot away and will blow a hole 
through one sixteenth inch steel plate. 

Blasting caps are so small that they 
are easily mislaid or lost, especially by 
careless workers. Thus it is that chil- 
dren find them where blasting work haa 
been going on and, in playing with 
them, accidentaUy strike them against 
something or investigate their contents 
with disastrous residts. Many fingers, 
the sight of one or both eyes, and even 
lives are lost os a consequence. 

We cannot urge too strongly that ex- 
treme care be taken by those authorized 
to handle these dangerous little “fer- 
rulea." They should be kept under lock 
and key and the loss of even one of 
them should never occur. Furthermore, 
parents shield explain to their children 
just what they look like so that the 
children may avoid them entirely. 
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CARL AKELErS AFRICA 

F ired with the enthusiasm of a crusader, endowed with the technique 
of a sculptor and governed by the balance wheel of true artistry, Qtfl 
Akeley has left behind him monuments of such imposing grandeur as it 
has bemi given to few men to excel 

The great African Hall of the American Museum of Natural History, soon 
to be opened, and the permanent establishment of the Parc National Albert 
in the &1gian Congo as a sanctuary for wild life, particularly gorilla^ rep- 
resent the outstanding attainments of one of the greatest naturalists that ever 
lived. In the former will be found all the dominant forms of the mammalian 
life of Africa in settings which give a comprehensive idea of the scenery and 
environment, with a truth and accuracy which only such an exceptional per- 
sonality could weave into the inanimate setting. In the Parc National Albert 
will be preserved for all time, because of the beneficence of His Majesty, 
Albert, King of the Belgians, the beauty and grandeur of the pre-civiliution 
and the wild life Akeley loved to photograph, paint, model, and conserve. 
Here, too, most appropriately, his body lies at “home,” as he used to call 
this country. 

Carl Akeley was undoubtedly the world’s greatest taxidermist. He was also 
a sculptor of high order, and inventor and 
explorer of note. He first went to Africa in 
19Q5 for the Field Museum and in 1909 for 
the American Museum of Natural History. In 
1924 he married Miss Mary L. Jobe who had 
already made a name for herself as an explorer. 
She accompanied her husband to Africa in 1926 
as secretary and expedition manager for the 
Akeley-Eastman-Pomeroy African Hall Expe- 
dition of tlie American Museum of Natural 
History. 

Shortly after the arrival of the party in the 
Belgian Congo, Carl Akeley died on November 
17, 1926 and his wife buried him on the slope 
of Mt Mikeno. Mrs. Akeley bravely carried on 
the aims of the expedition for several montlis. 

About a year ago it was our pleasure to re- 
view briefly a most fascinating ^k on Africa 
entitled “Carl Akeley's Africa: the Story of 
His Last Expedition" by his wife. Now we have 
another book entitled “Adventures in the Af- 
rican Jungle” partly written by Mrs. Akeley 
and partly made up of stories which the great 
naturalist delighted to recall and relate to 
friends both old and young. While this book 
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it primarily intended for juvenile reading it is filled with 
interesting anecdotes and information which render it an 
ideal book for adult reading as well. Through the courtesy 
of Mrs. Akeley and the publishers, Messrs. Dodd, Mead & 
Company, we are able to present a number of illustrations 
from these two books. 

“Carl Akeley’s Africa” is an account of the last expedi- 
tion. It pictures the struggle of the great game herds of 
Africa against the rush of civilisation. Mrs. Akeley says: 
“During the five weeks which Carl and I spent in the so- 
called heart of the lion country of western Tanganyika, 
we saw 146 Hons. Not one of ^em evinced the slightest 
inclination to be aggressive unless wounded. Without ex- 
ception they conformed to the creed my hiuband formu- 
lated: ‘The lion is a gentleman: if allowed to go his way 
unmolested be will keep to his own path without encroach- 
ing on yours.' ” 

That all the large animals are dangerous is contradicted 
by Mrs. Akeley, who says: ‘The ends of conservation may 
further bo served by ridding the minds of travelers of the 
fallacious notion that all large animals are aggressive. 
Only once during 13 months of hunting in the remote 
regions of Equatorial Africa was a shot fired by any mem- 
ber of our party in self-defense.” 

Anyone who reads this book will gain a fresh point of 
view as regards the personalities of animals as well as of 
the natives of Africa. The descriptions of the collisions be- 
tween nature and civilization are well worth while. Who, 
for example, would tliink tliat the very dumb giraffe mowed 
down telegraph wires until World War combatants in that 


section had to stop fighting among 
themselves until they could get rid 
of the long necked pest? 

During 1921 Akeley made an expedi- 
tion through the Ilelgiun Gingo and 
visited the mountainous gorilla coun- 
try lying in the Kivu district in a 
triangle between three extinct vol- 
canoes, and became so impressed with 
its possibilities as a sanctuary for all 
forms of wild life, he at once began an 
agitation to have this region declared a 
royal park prohibited to all game hunt- 
ers. King Allmrt, by royal decree, cre- 
ated the Parc National Albert in 1925 
and this was followed by the reserva- 
tion of 500,000 acres with a plan of 
organization and administration. 

M rs. Akeley refers to the gorilla 
country as follows: “On the cool 
wooded slopes of extinct volcanoes and 
ranging side by side with the gorilla 
and at peace with him are herds of 
elephants and buffalo; here, too, are 
leopards which sometimes menace the 
gorilla's young.” 

□lallenging tlie misconceptions of 
generations, but fully authenticated by 
recent studies of accredited scientist^ 
sUnds an impressive gorilla group in 
the new African Hall, a tribute not 
only to a unique method of taxidermy 
developed by Mr. Akeley, but also to a 
score of years of prolific activity. 

To accomplish such perfection of 
reproduction and to rest at last in the 
country and among the animals he 
loved to preserve and conserve, Carl 
Akeley surely represents the meeting 
of science and romance. 




WfflCH SHALL INHERIT THE EARTH- 
MAN OR THE INSECTS? 

By L. O. aoWARD 


I HAVE nited this questinn because 
it has become perfectly erident to 
me that inaect damage is rapidly 
iucreasing and because almost no one 
seems to realize k. I have written and 
lectured on this topic very considerably, 
and have urged my colleagues among 
the entomologists and my friends among 
the magazine and newspaper writers to 
display the danger as much as possible. 

Probably most people who have read 
one of these articles ^ve merely shrug- 
ged thdr shoulders and considered it 
as simply one more attempt at sensa- 
tionalism. Others may have given the 
matter some thought, and surely the 
whole effort has done good. I have no 


stock and carry diaeSae to both man and 
his domestic animals. Insect-borne dis- 
eases have deeimated great populations. 
Witness the 'peat pU^ years of Eu- 
rope, the pla^ and eLtlera still exist- 
ing in oriental countries, the yellow fever 
epidemics of past times, and the hundred 
million dollars a year loss at the present 
time in the United States from malaria. 
Moreover, of late years it has been dis- 
covered that with many of the diseases 
of useful plants certain insects are the 
accidental or necessary carriers, so that 
of the many millions of dollars lost 
every year by plant disease insects are 
implicated in at least a large share of 
the loss. 


This tremendous loss from insects has 
been growing greater year by year. It 
is true that we have at least temporarily 
conquered some of the great pots, like 
the grapevine Phylloxera which threat- 
ened the extinction of the wine indus- 
try; like the fluted scale which bid fair 
to ruin the citrus industry; like the 
cotton boll-weevil which <kove cotton 
planters in this country to despair. But 
others are constantly appearing, like 
the Japanese beetle, the Mediterranean 
fruit fly, and the European com borer; 
while the locust plagues in old-time 
proportions devastate very great areas 
in certain countries from time to time, 
driving large populations almost to 


desire to frighten anyone un- 
necessarily, and I surely be- 
lieve that the insect menace 
will be conquered by the hu- 
man species eventually. But 
that will not come about until 
the danger is appreciated, and 
I am trying to bring about this 
appieciatiun as speedily as 
possible and well before ^sas- 
ter comes. 

I T is a fact that insects de- 
stroy from one tenth to one 
fifth of all of our crops. It is 
a fact that with many crops 
the present agricultural meth- 
ods are exactly fitted to en- 
courage insect injuries. It is 
true that in feeding our in- 
creasing millions we are feed- 
ing increasing billions of 



starvation. Tliree or four years 
ago this was the case in certain 
Central American countries, 
including the southeastern 
states of Mexico, and only last 
year eastern Egypt, Palestine, 
and Transjordania succeeded 
in repelling an enormous inva- 
sion coming from the east just 
as did its remote ancestors in 
the time of the biblical 

How is it that the insect 
type of life is so successful? 
How is it that, without intel- 
ligence, without conscious or- 
ganization, without individual 
bulk or great strength, and 
without any artificial weapons, 
insects are able to compete 
with man who bos extermi- 
nated or subdued all other 


insects. It is true that the labor 


of one million men each year in the 
United States is lust through insects, 
and that the money loss exceeds two 
billions of dollars annually. 

Not only do Insects harm .humanity 
by eating the growing crops, but they 
are supporting themselves and increas- 
ing at our expense in countless other 
wayh They ruin all sorts of stored prod- 
uct— grains, dried food of all kinds, 
clodiing, mgs and carpets, furniture, 
' omr dwellings, and even our drugs and 
medicines. The damage to stored foods 
is enormous, in mills, on railway trains, 
on dodts and on shipboard. In times of 
great emergency, like the World War, 
such' damage not only is keenly felt but 
may result in death by starvation to 
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la dbe flnt plw« th« iiueot type b 
Ib&Dllely older. It k « type that had 
bMoiae perfected by erahttfoa and 
a&pted to an enonawisly varying en- 
viroanMiit adllions upon mflliona of 
yean before the higher vertebrate type 
appotred. Here, abo, k another point 
thiU k overlooked: An inaect may have 
many gennatioiM in a year, whereas man 
haa ouy one eeneradon in many years. 
GhronologicalJy speaking, therefore, 
evolution works very much more rapidly 
with the insects. To take an example: 
The cotton boll-weevil has been In our 
southern cotton fields for about 35 
years. That means, say, two generations 
of man, but 136 generations of the 
weevil; so that in the same period of 
time evolutionary forces have been 
working on 66 times as many genera- 
tions of the insect 

Thk rapidity of development is ac- 
oomplished in many ways and k com- 
pieiMted, with many forms, by 
enormous powers of multiplication. It 
has been shown, for example, that the 
whole ponderable mass of humanity 
now on the globe would be outweighed 
very many times by the ofiapring during 
a single summer of a single cabbage 
plant-louse, if all these offspring could 
be provided with enough foM and were 
not killed by their natural enemies. 

1^ ATURE, since life began on earth, 
-i- V has tried an infinite number of ex- 
periments, and the two that have suc- 
ceeded transcendently are man at the 
head of the vertebrate series and in- 
sects at the head of the arthropod series. 
They co«riat today, each at the head of 
its own phylum, and each has evolved 
eharacterktics Uut make it the poten- 
tial master of other life. In the posses- 
sion of what we term intellectuality, 
man has an enormous advantage that 
will lead to hk eventual domination. 
But in every other characteristic the in- 
sects have the great advantage. 

Few people realise the great advan- 
tages of the structure of the insect body 
over those of the structure of 
the mammnlie, perhaps es- 
pedylly man. In die evolu- 
tion of vertebrates, primitive 
fonns were small, and these 
aatauls yrorkcd towards self- 
pTeservtfion by the acoumu- 
latioB of strehgdi and bulk 
—the fonns w^iScb fed on 
vegeutfon inerdssfof In bdk, 
as n!>pr9(eotioa agnitkit the 
smajQht fleafof«nden,;ahd die 
fMi^fsnt^il inereasfof , In 
sOMqiidt ':onkr. ' tn - . 

ets-IWei 
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were not able to sdaM themadves, and 
died out very largmy, and only the 
smaller vertebrates have persisted. With 
insects, the shortness of the life cycle 
and the rapid cessstiott of growth of 
the individual prevented the develop- 
ment of great siw, and the evolution of 



The poach borar in its galkrka at the < 
of tfaa pooch tree, whoro it dooa heavy i ' 

insects haa proceeded in the opposite 
way — ^they have been growing smaller 
and smaller and more highly specialised. 

With the vertebrates, the skeleton is 
inside: with the insects, the skeleton 
k outside, and thk has been a great 
source of help in evolution. A Russian 
author (Chetverikov) has worked out 
the superior strength of the limb of an 
insect, and he has done thk as an en- 
gineering problem. He arrived at the 
conclusion that the vertebrate limb, 
other things being equal, k three times 
weaker than the insect limb. The ex- 
terior skeleton affords an endless op- 
portunity for the development of ex- 
ternal characters, giving rise to the 
extraordinary variety of insects as they 
exkt today. In addition, the inhstance 
of which the insect skeleton k com- 
posed is of great advantage. It k chitin, 
a peculiar substance that looks like 
horn. It is an albuminoid, and differs 
from horn in important particulars. It 
bums without shriveling, and k at- 
Ucked neither by alkaline solutions nor 
by dilute acid. It contains no sulfur, as 


of 



Tbs bcgsit of all our aai 
populatly calbd tbs "hickory homwl dsvU" 


does horn, and doea not grow bclttic 
with age, like the bone* of vertebntee. 
It covert and protecu the inseot’a 
body. With man, the mnscles are ex- 
pos^ to the slighteet injury, since Uwr 
are atuched to the inner bone. But with 
the insecU they are covered and pro- 
tected by the chitinoua skele- 
ton, and they function better 
than the muscles of man, 
since they have numerous at- 
tachments to ridges on the 
inner side of the chitinoua 
covering. The insect skeleton 
is hard to break; it bends, 
and it is lighter and stronger 
than bone. 

Much of the insect skele- 
ton k composed of waste 
material, which is thus used 
to a very good advantage in- 
stead of being expelled £rom 
the body. The chitin chemi- 
cally k a complex of nitro- 
genous sugar groups, while 
the bony skeleton of man k 
composed largely of proteids and in- 
organic materials, chiefly lime and 
phosphorus. Now it hsppens that the 
starches and other substances that make 
the cbitinous skeleton of insects abound 
in nature, while man’s diet must be 
carefully selected so as to include the 
substances needed in the growth of 
bone. 

ASIDE from the skeleton and its ap- 
xX pendages, all the rest of the ana^ 
omy seems to adapt insects better for 
a mundane existence. The anatomical 
arrangemente for carrying on the viul 
functions of circulation, respiration, 
and digestion are notable in contrast 
to ours. And the musclee of lasecU 
function much more efficiently than do 
those of the vertebrate animals. A man 
would be able to jump an eighth of a 
mile if he could leap as many times 
hk own length as do certain hisecta. 
Instead of being concentrated, os ore 
our lungs, the breathing tubes pene- 
trate to every part of the body, carrying 
oxygen to every part of the orginkia, 
and the obstruction of a tracheal foanch 
k, therefore, not a very serious matter 
to on insect. As to circulation, there k 
no real heart; there k a dorsal vessel 
extending the whole Jength of the body. 
There are no small arteries or veins, 
the blood circulating free in the body 
cavity. A slight wound, even to the 
dorsal vessel Itself, never canses death 
from bleeding. The nerve centers of 
on insect are dktributed throughout the 
whole length of its body instead of be- 
ing concentrated in Its head. 

With all these anatomical and physh 
ologioal advanUgea, it k not strange 
that iniects seem to be leas suseeptil^ 
to disease than are the higher animala. 
It k true they sometimes have their in^ 
ternal parasitic diseases, caused by 
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to beir smell siact tepid 
muldplioetioB, end tepidity 
of motion, it their extraotdi- 
nery power of conceelment 
This lies dereloped in be 
ooorte of eges of erolution, 
end this erolution hat de- 
pended upon e mnltitude of 
feetort. They have been 
It into such close re- 


I to their general 
environment and to specific 
features of beir environment bat they 
ere often concealed in a most perfect 
manner. Protective resemblance has 
wobed wib other animals, as has been 
especially pointed out by the late Abbot 
H. Thayer, who was both an artist and a 
naturalist, but it is with insects that 
we see be most extraordinary things 
in be way of protective coloration, and 
far more in the way of protective struct- 
ure. We have only to think of the walk- 
ing-sticks and be leaf-insecu and those 
extraordinary Indian butterflies which 
when their wings are folded resemble 
dead leaves. Equally striking instances 
occur almost unnoticed all around us; 
for exmnple, be soKmlled measuring 
worms which hold bemselvea at a 
proper angle from the twigs upon which 
bey have been crawling, and from their 
color and position resemble twigs bem- 
selves. There are leaf-hoppers that re- 
semble be thorns of the plants on which 
they live. Nowhere in nature do we find 
anything to compare in number or in 
perfection with be phenomena of bis 
sort that ooenr among be insects. 

ff !RE ben is a very ancient type of 
life bat for many millions of years 
gradually perfected a structure and a 
physiology so perfect bat it has en- 
dured for many millions more. It has 
passed through changes and cauclysms 
that have wiped out many other types. 
Now suddenly (geologically speaking) 
within half a m^on years an entirely 
different type— the erect mammal called 
man— has increased and spread and 
.calls be esrb his own. Albougfa, as 
compared wib the insect type, he is 
a poor creature, he has evol^ a won- 
dmrful mind and has rapidly come to 
control, and to uso to his advantage 
nearly all the ober kinds of life. But 
he hu measurably overlooked the in- 
seets. The insects, hoimer, have not 
d him, but have utUized every 



CecooM of a pcMitts attschtd 
tomato worm whidi sventnally dk 

has always fed (not cherished) insects, 
and now he fee^ bem on a perfectly 
gigantic scale, and be frightful loss 
from insect damage it be greatest of all 
wastes. 

It is not so long ago bat seemingly 
wise prophets were predicting starva- 
tion from over-population within a com- 
paratively few years. I think, in fact, 
that one aubor selected be year 1933. 
But be attitude of be knowing ones 
has changed. Anthorities like Sir John 
Russell of the Rothamsted Experiment 
Station in England and Dr. A. F. Woods, 
Director of Scientific Work of be 
United States Department of Agricul- 
ture, in recent addresses went quite to 
be ober extreme and inferentlally pre- 
dicted an ample food supply for hun- 
dreds of years to come, lliis change of 
attitude has been brought about by dis- 
coveries In be scientific investigation 
of the problems of agriculture. Plenty 
of food, berefore, la apparently in sight, 
to be minds of thm men who ap- 
parently have either not considered be 


molsi^ midi obur wdjiifuige g 
solve oQ lueh problmea, 


their very Mandfaig U Invesdgatora 
and binkera), the t^itfaelstic ante- 
ments of beae lattt piopheta, weemmot 
ignore the continuing inorMse of the 
insect hwdes: We cannot overkiok the 
fact bat they aeiae every .chance thet 
we give them, end that in our efforts 
to grow food qnickly and on a larger 
scale we usually give them a cham 
to increase beyond bounds. . 

P^OM an tbia wo cannot avoid the 
JT conclusion that humanity most at 
once give great attention to the insect 
problem. We have begun to do tide, 
perhapa especially in the United States 
where the danger under present con- 
ditions is more acute than in some otbm 
countries, like those of Europe, and 
there are now wib us many hundreds 
of well trained men working under the 
state and under the federal government. 
But these men, for be most part, are 
working for the quickest relief and on 
emergency projects, and we need thou- 
sands where bere are hundreds today. 
We need bem at work not only on the 
great emergency problems but also up- 
on be basic problems. We must know 
everything possible about insects. En- 
tomologists must do this, and then, 
based upon be knowledge thus gained, 
we will often have to do thugs very 
differently. Agricultural engineers, be 
broad students of farm management, 
be agronomists, so-called, will be able 
to develop in many cases new methods 
of crop culture which will avoid the in- 
sect duger, and then, with able minds 
calling b the help of chemists and 
physicists, we may in many cases be 
able to launch mass attacks bat will 
be effective. In be meantime, plant 
physiologists, including be plant breed- 
ers, will be developing resistant crops. 
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C hicago has racently added to her 
colleetion of ‘‘largest” enterprises 
an immense building called “The 
Merchandise Mart” which accommo- 
dates 30,000 workers housed in 91.8 
acres of floor space. The cost was ap- 
proximately 35,000,000 dollars. The 
distinction of being the largest build- 
ing in the world is transitory, for a 
larger structure is now being construc- 
ted by the Port of New York Authority 
as an inland freight terminal. While 
The Merchandise Mart is only 18 stories 
in height with a six-story tower, there 

Acfowt Cnrky dtscharga eUvator- 
conveyor in boiler room. JUght: 
Diagram dwwing coal handling 
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WORIDS FROM A GATA^C^ 

Bf HENRY NORRIS KUSSELL, Ph. D. 


N ature ha* been kind in preaen^ which aomehow eMJeaoed into die eidewiM bj the ettrutiMi ol tbe nev 

lag lu with • few rdethely lifflple plcoete, perished late h>^I"toantary lecadlng rtar and oondenaed kte a •fa> 

p^ema fai adifeb some of the frun incapacity to eiplain why the tern of jdaneta all modng around dm 

neat pr oceiie a can be atndied almoet planets, which altegsAat make np but ran in the same general direotimt 

nee etaapUeations oauaed by the ^ of the mass ^ the system, have In this genetalM form tbe kypotho- 
others. A c l assie instance is fon^ in more than 98 perceitt of tbe momoitiiin sis is aceepted by nraotieally au stn> 

the mothms of the planets, which are of rotation or angular momentsin. In dentaof the subject No^hfeguott of an 

so far span hi pacticsUy empty s^ an isolated system the sum total of enoomtter with a tisitor Gm outside 

that we may safely venture the radical this angular momentum is 6xed in appears to be capable of putdag die 

s i mp M fimidon of treating them as mete amount— internal processes can trana* angular momentum into die motions of 

matmrial pobrts moving under grsriu- fer from one part to another but can die planets which we actually find there 

tl^ foroes alene. Even when so aim- neither create nor demroy it— and no —at lout no rational altemtive has 

pltthd it takes years of work to calculate one has ever been able to explain how, yet been suggested. 


the motions of a pair of 
bodies such u Jiqiitet and 
Saturn, and the i^emat- 
ical methods (involving the 
use of infinite series) are 
such that, though we can be 
sure that these results will 
predict the motions with 
great precision for bun* 
dreds of revolutions to 


(HHoe, we cannot be ^te 
sure what changes wiU hap- 
pen after they have made 
millions of circuits of dieir 
wbhs; 

But, along with, these 
**easy'* probl^ amj some- 
times as a part of them. 

Nature sets us riddles that 
remain unanswered. One of 
these itt How did our 
planetary system get there? 

It ia obviously no acdden- feasor RiMwll’t discussion. TUs is mW a solar i 

tal cOndcuMration of bod- mation thti t never have been discovered- 

lea; tbe ' planets all go idand nnivacsa of Sana, b servas onljr aa a n 

around dm sUn in the same 

dlreotfam and almost ia the same plane, without external influence, almost 


A spiral asimla wMi arms snuisting dit **111010001” of Pro- 
fessor RttsseU’t discussion. TUs is mW a solar system in for- 
mation thes e never have bean disc ov ere d ' -b ut a whole 
island nnivana of snna, h servas only as a rough analogy 


But the details of the proc- 
ess are very pooling and 
there ia lively disagreement 
about them. Chambnlin and 
Moulton concluded that the 
material ejected from the 
sun came in huge eruptive 
burete like thoee from a vol- 
cano and that these "bolu” 
cooled down to form 
swarms of small solid bod- 
ies or “planetetimBla.'’ 

C ompact swarms of 

these bodies gradnally 
consolidated into nnclri 
of the planets and mrew by 
alow accretion till they had 
swept up aimost all tbe 
smaller bodies and reached 
their present site. 

An alternative form of 
in for- the hypothesis, suggested 

whole later by Sir Jamee Jeans 

nalogy md Dr. Jeffreys, con- 

cludes on dynamical 
grounds that tbe material escaping 


most of thorn in nearly circnlar orbits; whole angular momentum could have from the sun flowed out of it un- 


dm bugeat planets are near the middle 
in order of dikaiice from the sun, while 
tbo Imermoat and outermost are small; 
most of them are te rapid rotation and 
the rotation ia in nearly the aame direc- 
tion aa the orbital motiona, except for 
Uranua vd;ere it is at right angles to it; 
and aix of the nine large planets an the 
centers of satellite systems which re- 
produce the solar system in miniature 
with interesting but not radical varia- 
tlona in plan. Hero we have tracea— nay 
dofilite evidence— ahU some orderly 
ptdecii forma the wlv^. But have we 
enc^ On which to work backward apd 
make out the ptoee^ <^]y? 

The old hypotiiotis of a slowly oon- 
traotiaifi,: flattened nebnla which lift 
bdtiad ha h Ihrank ringi of matter 


got into so tiny a part of tbe material. 

This led Professors Chamberlin and 
Moulton of Chicago, about 30 years ago 
to revive and support by reasonable and 
convincing argument the theory that 
the planets owe their existence to a 
catastrophe. Long agt^ three or four 
thousand millioa yarn ago aa we have 
now good reason tn;beUeve, oar sun was 
an belated star, tfU aome other vnmder- 
hig star passed near it and was drawn 
in by their mutual atttaction to that the 
two bodies passed in f ^yperboik orUt 
within a few miR|^ ntiles of; one, an- 
other. The mrarmona tidal ioriiee caused 
the ejeotkin of tttatjawes of the solar 
ihatniaL Soafe iM ti|eae fell beck, 
etimra may have flofwh into tpaee, 
hut a good part aet Into mdidoa 


der the tidal pull of tbe passing star, 
rather than escaping by paroxyitnt, and 
formed at first a long and nearly fen- 
tinuons ribbmi or filament Shortly 
afterward this bndw up Orostwise into 
parts, somewhat as a thin falling atresm 
of water breaka into drops. The middle 
and thl^est part of the filament fonna 
the largest maaaee— Jupiter and Saturn; 
tiie thin ends the amalleit— Meroqry and 
Plato. The attraction of the recMfeg 
•tar set theie maieea f|i lateral metion 
aa they aeparated, ao that tiiey M not 
faHhat&intotiieann bat fa nned plaiwta; 

On both of tfaaae hypofbeaea tt U 
dffiealt to aoeolatt for Ufa Mtnj 
tfen ed dm pkneta. 11b bfitt of ef^ 
pla«eteh|bal on a na^ wotdd bM 
10 prodobe rbitidB, *hBt db ttiadbao^ 
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«trfl|^|t 'oa ooa ikk and on the other would be rery much Uiger thu at 6rst 
would be neatly equal and theii eSoru —larger than the sun itaelf if it were 
mnld mereW annul one another, eo not for the Iom of heat by radiation and 
that the rotation of the final mase ihould low denaity. 

be slow unleee the circumatanoee of In such a macs the more refractory 
infall were highly apecialiied. It ia conatituenta would condense, forming 
iuurder still to aOe how the material of raindropa, not of water but of molten 
the filament of matter pulled out from meul or rock, and these would fall 
the sun by tidal action could be at the toward the center and collect into a 
same time set into roution fast enough liquid planet, while the lighter gases 
to account for the fact that Saturn would remain as a far-extending at- 
makes some 57 revolutions* and Jupiter mosphere. A small planet would not 
more than 60 while the sun turns around have graviutional attraction enough to 
once. Many of the asteroids are turning keep this atmosphere or at least iu 
still more rapidly. Eros rotates 112 lighter constituents from diffusing away 
times as fast as the son. In this last case into space, while Jupiter and Saturn 
the rapid rotation as well as the ir- must have retained a great deal of it. 
regular form of the planet may be due accounting for the low density as Moul- 
to a later encounter between two aster* ton long ago suggested. Jeffreys con- 
oids, as was mentioned last month, but eludes that drops of molten matter 
nothing of the sort can be assumed for would begin to form in about a day for 
the great planets. the earth and a week for Jupiter, and 

that the collection of these into liquid 

D r. JEFFREYS has recently sug* planets “probably took a few years for 
gested that this difficulty may be Jupiter and some days for the earth.” 
met by supposing that the planet-form* It should be emphasized that all these 
ing star actually collided with the sun, theories are closely related. They differ 
making neither a clean central hit nor regarding the details of the process 
a glancing graze but something between, rather than their general nature, and 
During the actual impact, which must there is no necessary antagonism be- 
have lasted less than an hour owing to tween any of them. The “ribbon” of 
the enormous orbital velocity, the ma* matter torn loose by an actual collision 
terial of both star and sun in the zone has much similarity to that postulated 
of actual contact would have been by the theory of tidal action without 
sdrred up with extreme violence, and collision, and in both cases there would 
if one mass slid by the other the mter- doubtless have been formed immense 
vening layers would have been dragged numbers of small bodies like the plane* 
along and set into rotatory motion. They lesimals. These, by collision with the 
would have streamed out after the star planets, caused their orbits to become 
as it receded, and formed a turbulently less elongated and gradually to ap> 
eddying ribtmn or filament of matter proach a circular form, 
which would “be unstable in a com- Moreover, none of the three hypotbe- 
plicated way,” and break up within a sea is completely satisfactory. All of 
few hours into separate masses. - them have difficulty in accounting for 

All the ejected material would be in* the satellite systems, especially for the 
tensely hot, coming as it did from the beautiful miniature solar systems which 
deep interior of the sun and having center on Jupiter uiid Saturn. It has 
been still further heated by the friction been suggested that they had their 
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Tha dwtriboden ^ dm the plinrfi small ones near dw nm, than laiga 

««., than snudbr O.W. tlmt tha 

shapad bafera it coodanssd into the "indepandant mawss” dswribad la tha text 

of (me mass upon the other. Jeffreys origin in condensation in a planetesimal 
consi^^ that ita temperature at the cloud, or were ejected from the massea 
moment of ejection may have been as condensed from the tidal filament when 
great as KMXIOfOOO*. Once exposed to next these came close to the sun and tin* 

space h wwild cool very rapidly, at first der ita powerful tidal influence; or were 

woatly hf radiation but alM hf expan* bom daring the break-up of the turbu- 
•ion, kb vffietx It settled down into lent ribbon ejected by an actual collWon. 

■OCM or waa tndf pBfid«mt maiins these But in no case have the details of the 


prooeu been aatiafactorily worked out 
Another difficulty common to the 
three theories is this: If the newly 
formed planets were of approximately 
their present masses and canied nearly 
the same amounts of angular m<nnea* 
turn aa they do now, it follows from 
elementary principles of theory that the 
perihelion distance of each one must 
from the beginning of its really in- 
dependent existence have been at least 
half of its present mean distance. Other- 
wise the orbit would have been a hyper- 
bola and the planet would have been 
lost in the depths of space. This means 
that Uranus must from the first have 
been always as far from the sun aa 
Saturn now is and Jupiter farther than 
Mars even is now. How these great 
masses could have been removed so 
far from the aun shortly after the or- 
iginal encounter is difficult to imagine. 
It ia easy to show that the shortest time 
in which a body can be taken from the 
sun to any given distance, without mov- 
ing it at such a speed that the sun’s at- 
traction would be unable ever to bring it 
back again, is V/t percent of the period 
of a planet rotating in a circular orbit at 
this distance. To get Neptune out to half 
its present distance must therefore have 
taken more than four years, while Jupi- 
ter would require about four montlu. 

T hese are roughly the lengths of 
time which the passing star would 
have taken to recede to the sam 
tances, and this suggests that the planets 
may represent masses which started to 
trail after the star and only gave up the 
chase after some time. In ti^ case the 
elementary calculations just described 
are no longer applicable, and the far 
more intricate ones which tell what 
could actually be expected do not ap- 
pear to have been made. After the star 
had once gone its way it is very hard 
to see how the planets could have been 
shifted much farther from the sun. 

It may well be that the surviving 
planets represent but ports of the mat- 
ter originally thrown out, which, by a 
favorable (‘.ombination of circumstances, 
were dragged to a considerable distance 
and set moving laterally, while the 
amount which fell back into the sun or 
followed the sur into the unknown was 
much greater. 

There is a great deal still to be found 
out before we have a really satisfactory 
theory of the origin of our planetary 
system, but real progress appears to 
have Imen made and our present cos* 
mogonists, though differing vigorously 
bn details, are by no means to be com- 
pared with Browning’s poet-philosopher 
who boasted, 

“And I have written three books on 
the soul 

Proving absurd all written hitherto, 
And {totting us to ignorance again." 
—Prinetm Uiiivertitj Oburvotory. 
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F rom a drab, sluggiah atream, 
winding aorosa the western cen- 
tral part of MJasouri, the Osage 
River hu been transformed in a 
single year into a sparkling blue lake 
129 long and with 1300 miles 
of attractive shore line. This trans- 
formation has been brought about by 
the construction of a great concrete 
dam, known aa the Bagnell Dam 
which is part of the 129,000 kilowatt 
power development for the Union 
Electric Ugltt.|A(l Power Company 
and which ii mw being completed 
by the Stone i Webster Engineering 
dorporation. 

Located in 'apparozimately the cen- 
ter of the states the dam is about 
equally distant from Kansas City 
and St’ Looia^ the lake, held closely 
within the otmines of the rocky 
bluA of the oU iHver channel, winds 
; among the fopdiflls of the northern 
! edge of the pUtean and on the 
map somew^t^rea^les in shape a 
great sprawRi^G^ese dragon. 

The Osage ||v«r brings the drain- 
age from square miles of 

gently qotadty to the r»er- 
volr whl^ h& a storage capacity of 
87 billion eabk im of water. In the 
qtting of the year floods somedmet 


CorpoTition 

come with the rush of 110,000 cubic 
feet per second but at other times the 
river flow dwindles to only a few hun- 
dred .cubic feet per second. This ir- 
regular flow b smoothed out by the 
large capacity of the reservoir so that 
the power wUch the river can deliver 
in an average year vrill be about 425 
million kilowatt hours. Thu ordinarily 
will be used to fulfill system peak load 
requirements and during periods of 
plentiful river flow the plant may be 
operated as a base load plant. 

rivriE development consbts of a sol^i^ 
X concrete dam of gravity section |UW>f 
a power sution buih intejpral with the 
dam. The dam b approximately one 
half mile long and has a maxiihum 
height of 148 feet from bedrock to the 
floor of the Iwidge over the top of the 
dam. 

The power sution secdon, which b 
located in the old river channeL b 511 
feet long. At the left of the power house, 
looking downstream, b a short retaining 
secdon and at the right b a spillway 
which b 520 feet lon|p From the spilh 
way to the right bank b the main re- 
taining aeetion. The dam b sonnomned 
by a roadw^ which serves as. the river 
crossing of United States Hi|^way No. ^ 
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M lAkh (oraierly erosied the river on 
n-'feMy. An inspecstioa tunnel la buUt 
kito the dadt a^ve the ordinary level 
ef the water downatream for moat of 
tte length of the dam. 

The aplUway leotion la equipped with 
IE Taii^ gatea, each 34 feet wide by 
22 feet high, weighing 54,000 pound^ 
Theae gatea will be lued to diacharge 
good watera over the concrete portion of 
tha apiilway and to regulate the reaer- 
voit waiter levela. When they are all 
raiaed they will permit 156,000 cubic 
feet of water per aecond to flow over 
the dam. 

Ihe power house, which ia built as 
part of the dam, consists of a headworka 
or intake section, an elecuical bay, and 
the main operating room. In addition, 
space is provided at the east end of the 
power hhuse for the assembling and 
dismanding of equipment, machine 
shops, offices, and other auxiliary service 
equipment. Provision is made for eight 
wheel units and t 

iary units. The steel head gate for each 
main unit is 27 feet high by 27 feet wide 
and weighs 137,000 pounds. 

^HE electrical bay is located between 
X the headworks section and the oper- 
ating room and conuins the electrical 
appaiatns with the exception of the 
main transformers, the high tension dis- 
conape^g switches, the lightning ar- 
resters, and carrier current coupling 
condeoaers, which are located on the 
roof. 

The operating room is located ad- 
jacent to the electrical bay and ia of 
particular interest in that the super- 
stmeture ordinarily provided over the 
generating units has been omitted and 
the Dsual operating and turbine rooms 
have been combined into one room. The 
ondsaioit of the superstructure effects 
a material saving and is made possible 
by the use of umbrella type generators 



in which the main bearing is not 
located on top but lieneath the 
rotating part of the generator. 
Each main unit is provided with 
a metal cover which projtxits just 
above the roof of the operating 
floor. The entire cover is removed 
when complete dismanlling of the 
unit ia required and a small cir- 
cular hatch in the cover permiu 
general maintenance work on the 
generators. 

The six main waler-whecl units 
are the vertical shaft, Francis 
type, and lave a rated capacity 
of 33,500 hor , under the 
normal head of 90 feet and re- 
volve at 112.5 1 ’ulions per 

minute. Each wal vhecl is di- 
rect-connected to I umbrella 

type generator, rated 23.888 kva., 
at 0.9 pow( factor, 13.80U volts, 
three phase, 60 cycles. 




The two gantry cranm which travel 
tha length of tha power hcnise and 
spiUways and operate both the 
h ee d gatea and the spillway gatea 

The power output is transmitted at 
132,000 volu by means of three-phase 
transmission lines. One extends to the 
Page Avrniue substation in St Louia, 
a ^stance of 136 miles over right-of- 
way which was purchased sufficiently 
wide to permit the construction of an- 
other single circuit line in the future. 
A double circuit line 120 miles long ii 
built to Rivermines end is connected at 
that point to a smaller line from the 
large steam power station in St Louia 
known aa Cahokia. Rivermines is a 
central distribution point for the lead 
district 

The problem which eoofrooted the 
engineers waa to build the plant and 
deliver power In St Louis in the short 
space of two years and four months. 


S^C U It T I f I 


tinti tfw tftemdM of 9M^ 
edbip yards of eoith tad rod; 
tbo pUdag of S$1;00Q eofafe 
yarda of conooU; th« constmo* 
tioa of two tranamlaaioii linea, 
tb« shortest one 120 miles long; 
and the preparation of 9S square 
milea of resenroir area in 
surveys alone inoluded the stak* 
ing out of more than 2500 miles 
of line. 

A railroad four and a half 
miles long with a bridge across 
the Osage River was extended 
from B^inell to the site of the 
work. A village was established 
on the bluff above the river to 
aocommodate 1200 men and 73 
families. The living cpiarters 
consis t ed of bunk-houses to ac- 
OMunodate 28 mm each; 10- 
room foremen’s bouk-houses 
having individua] rooms for 
each man; and family cottages. A cen- 
tral moss hall was eqdpped to care for 
960 men at one time with provision for 
extension to an ultimate capacity of 
over 2000. A club house, hospital, 
school, and miscellaneous service build- 
ings completed the village which was 
equipped with water and sewerage sys- 
tems and protected by police and ^ 
departments. The wmvtwimw number of 
men employed at one time was about 
4400 mAo were wmrking at the dam 
site, on the transmission lines and in 
varions parts of the 95 square mile 



T he first consideration in the con- 
struction program was the excava- 
thm of the overlying alluvial material 
and gravel above the foundation rock. 
Hie general program of construction 
was to ooffwdra the spillway and west 
abutment areas, which are located on 
die flood plain of the river at the west 
side of the valley, and to complete the 


excavation for this part of the work. 
The west abutment and spillway were 
then completely concreted except for 
notches and sluiceways, the bottoms of 
which were located at the normal river 
level to provide for later river diversion. 

The excavation for a diversion chan- 
nel having been carried on simulune- 
ously With the wwk on the west abut- 
ment and apiUway portions of the dam, 
the nver was dhatM through the tem- 
porary notdies and alolcewaya in the 
apillway when the concrete in these 
parts of the at r ueture was completed to 
sufficient hei^ Hw main power sM- 
tion cofferda^ which extended across 
the original channel of the river, was 
then closed and unwatered and the 
erection of the permanent power-house 
structure begun. With this plan of op- 
eraUon, work could go on without into- 
ruption even though a river flow as high 
u 90,000 cubic feet per second sboidd 
occur. WiUi the dam complete, the fill- 
ing of the reservoir could proceed by 





droppiiig HMrni afldihf l« M 
of the alukamyt whklt dm 

rives was paasing, leaving open ct^ 
thoao raquiM to heqi a minimum low 


the reservoir sbo^ be ioB and paaa 
over the apUhnya or throng thp paa^ 
tagn to the turbines. 

Before the fiQing of the resarveir 
could proceed, a great deal of woric in 
cenneotion with it had to ho acooat- 


pliahed. It was nooeesary to clear the 
flooded area of 30,000 acres of trees, 
900 miles of fences, and all other float- 
able material to the aatiafactl on of the 
United States Army enginem repre- 
senting the Federal Power Ckmunisdon. 
Before this could bo done the high wa- 
ter shore line of the reservoir had to 
be determined and staked ont in order 
to locate definitely the limha to be 
cleared. In making these snrveya more 


run. One town of about 450 i nh a b i ton ta, 
a county seat, was below reservoir level 
and was entirely dmnolished. Scattered 
over the 61,000 acres to be flooded was 
a totel of 2850 graves, located in 32 
cemeteries and 74 isolated spots. The 
bodies were removed and rointerred in 
cemeteries located on higher ground. 


I N building the dam, the 551,000 cuUc 
yarda of concrete were placed in less 
than a year. It was all mixed in • bat- 
tery of four 66H!ubio foot concioto mix- 
ers which turned out a maximnm of 
113,000 cubic yards in one month, which 
is believed to be a record nnequaled for 
work of this kind. In one day when 
5082 cubic yards were poured, it was 
necessary to operate on aomewhat leaa 
than a 2^ minute schedule eondnu- 
ously during 24 boors, but all mixma 
were automatically locked to iusute a 
full two minute mixing period after aB 
material had been intr^uced. 

The work on the reservoir and at the 
dam went forward with such good speed 
that it was possible to drop the “Wr 
trap” gates across the sluiceways in 
February of this year in time to store 
the spri^ floods. The first wheel went 
into oporation in June and the pla« 
which ia now noanng completion wffl 
b« finished well ahead of the achednled 


Mr. Louis H. Egan, President of the 
Uniim Eleetrie and Power Com- 
pany and Mr. A. L Snyder, General 
Managa of the Otsjge Inject, were in 
executive charge for the Union Eleetxie 
Light and Power Company. Stotia A 
Webster Engineering Coiporstiea wmto 
the designers and builders. 
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9 fitting atqtmf to Ikt eritoto n» 
” tkt tiUfimt in tkt» tune, tor kens 
icMiM ftr 9 tming {ism Mi er4et« 
on todf^tofapAony^Tbs 

Editor. ^ 





TO STOP 


I ago the Department 
ilture ^an an inten«ive 
^ k against soil erosion that 
promisea to a^ve farmers of the country 
milliona of doBars each year. That cam- 
paign is now Ifking definite form in the 
erosimi prerjiftion work of the first 
regional stations that have been 

esubllaM ^l^idely separated areas, 
aceordhtg tMDr. Henry G. Knight, 
Qiief of tho^pureau of Chemistry and 
Soils, who nfcently retomed from an 
inspection ttfp to the middle west, 
no^west, amd Pacific Coast states. 

The Sevei^eth Congress appropri- 
ated 160,000 dollars for use by the De- 
partment of Agriculture in experiments 
looking to tbo prevention of the enormous 
losses of a^l and soil fertility in the 
United StatM due to rainwash and gul- 
lying. Thw Forest Service and the 
Bureau of' iblic Roads are co-operat- 
ig with tl4 Bureau of Chemistry and 
Soils in dug "‘mpaign agai—* 

These 1 total approximately 200,- 
000,000 dbflsrs annually, according to 
latest ea^rates. 

M OSi^ the funds which have be- 
oediv available for erosion work 
ave goiwnto stablishment of re- 

ionaf W»on na. The first seven 

f thasa^tions have been located in 
the red-huid regions of Oklahoma and 
Texas; thd| gray lands of northern Mis- 
souri andf southern Iowa; the black 
lands o^odhtral Texas; the light-colored 
sandy lEmis of southwest Arkansas, 
nort h ea st s i ti Louisiana, and east-central 
Texas; tfi| southern piedmont lands of 
Virgh^' North Carolina, South Caro- 
lina, and; Ceorgia; the northern pied- 
mont londi of New Jersey and Pennsyl- 
vania; and the dark prairie lands of 
west-centc|l Kansas. 

These Stations are established on 
farms sAere erosion is a serious re- 
gional problem, and ore for studying 
methods nf erosion control and of hold- 
ing on the land more of the rainwater. 

Doctor Knight visit^ the erosion sta- 
tions at Bethany, Missouri, and at Pull- 
man, Washington, where the necessary 
equipmeit haa been installed and where 
sheet erosion or run-off is being mea- 
sured experimental plots. Plans for 
field opskations are under way at the 
station recently established in Page 
County, Iowa. He found that the form- 
ers mhbenly interested in the practical 
work of the stadons, particularly b the 
terrae&i^ of euldva^ fields, long a 
suoeeesM .erodon-prevention measure 
b partnhf the South but which is new 
b the Western and middle western 


SOIL EROSION LOSSES 
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A terrace neerly completed in North Cerollna. Followbg the contotue of 
field, tetroces such es this prevent the downhill rush of soil-weihing rei 



Sheet eraeioa on e Miisoari ferm. It has washed the productive top soil from 
ebout 90 percent of this form. Terracing wonld put a stop to this great loea 



Ahcnt Emergency Sqiud No. 2 leeving qnarteri in charge o( a tcr> 
geant. The full crew numben eight. Rightt fiear of tmde tbowing 
equipment, indoding m achin e gum Lockett carry toai of equipment 


MEETING THE EMERGEN- 
CIES OF A GREAT CITY 

By ALBERT A. HOPKINS 


▲N emergency may be defined at “a 
j^tudden condition calling for im- 
mediate action.” The average per- 
son it ao poorly equipped to cope with 
an emergency, principally becauae of 
lack of training, that policemen and 
firemen have alwaya been valuable aida 
in emergenciea, big and little. The New 
York Police Department haa a moat 
intereating division which ia devoted 
exclusively to emergency work. In 1925 
a truck was purchased and provided 
with certain emergency appliances and 
was manned by a sergeant and a picked 
crew. The usefulnesa of the idea be- 
came VO patent to all that there are 
now 19 elaborate trucks which cost 
Father Knickerbocker 14,000 dollars 
each. This service was largely devel- 
oped through the instrumentauty of 
Police Gtmmissioner Edward P. Mul- 



A lieutenant on desk duty 
in the Emergency Service Di- 
vision is responsible for the 
proper and ^cient handling 
of all calls. 

Special courses are given 
in the Police Academy, in on annex 
to Police Headquarters, so that every 
man is instructed in first aid, steam 
boiler troubles, the method of disas- 
sembling locks of cells, passenger and 
freight elevator failures, and traction 
emergencies (street railway, elevated, 
and subway). They are also instructed 
in the hazards encountered with high- 
tension electric wires and poisonous 
gases, pn the roof of the annex is a 
gas chamber for demonstration and in- 
struction purposes. This chamber can 
be filled with lachrymating gases, sul- 
fur, or ammonia fumes and the use of 


est order of workmanship and are 
driven by a ST-horsepower motor. An 
inhalator is carried on each side of the 
driver’s seat which accommodaltes the ser- 
geant and the chauffeur. In the center 
of the car is a runway flanked by 
lockers and seats for tlie squad. Two 
hundred and fifty-seven units make up 
the equipment of each truck. Included 
are 1500 feet of rope, ladders of all 
kinds, life gun case and canister, cut- 
ting torches, jacks, life belts, belly 
bands for horses, gas masks, acetylene 
and oxygen tanks, boat hooks, stretch- 
ers, axes, sledge hammers, crowbars, 


rooney and Chief Inspector John J. 
O’Brien. 

The squads are located at strategic 
poinU in ail five of New York’s l»r- 
ottghs. During the summer, emergency 
squads are assigned to both Coney 
Island and Rockaway Beach, New 
York’s great pleasure resorts. These 
specialised policemen are carefully se- 
lected for this exacting service. The 
entire personnel consists of one m- 
spector, one deputy inspector, seven 
lieutenants, 62 smg^onts, and 405 
patrolnt^ Day and night these men 
await colls through the switchboard 
that^-ihas the most famous telephone 
iiniMiir b the world, “Spring 7-3100.” 


gas masks is here taught Preference is 
given to mechanics b Uie selection of 
applicants. Practically all the duties 
previously performed by the Police Re- 
serves have been taken over by this 
division, releasing thousands of men 
for police duties. The squads co-operate 
with the Fire Department m maintab- 
bg fire lines and othowise assisting at 
fii^ In certab districts squads respond 
to even a first alarm. 

B efore giving an idea of the colls 
made upon bis division, it might 
be well to call attentbn to the truck and 
the splendid equipment carried thereon. 
The trucks themselves are of the high- 


grappling hooks and grappling irons, 
blo^ and fall, shovels, wedges, tools 
of all kinds, surgical kit, and many 
other pieces of gear too numerous to 
mention. There are also the machbe 
gun, two rifles, two shot guns, 2100 
rounds of ammunition, tear gas and 
smoke bombs, and bullet-proof vesu. 

You may well ask why a humanita- 
rian outfit on wheels like this should 
be equipped for war. It is all a part of 
their job. They may be dragging a 
pond for a drowned boy and an hour 
later be called to keep order at a com- 
munistic meeting or to disperse a crowd. 
UsuaUy the appearance of the huge 
green car with its grim-faced policemen 
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(all in uniform) and two shrieking 
fiirent otrikes terror in the hearts of 
the wrongdoer* or thooe who would 
like to do wrong. Riots can nerer as- 
sume very large proportions when such 
truck loads of law-enforcement officers 
can be transported at top speed from 
a nearby station house. 

D uring the period of April 1 to De- 
cember 31, 1930, the various squads 
answered 2585 calls of every descrip- 
tion, from removing a marooned cat 
from the top of a tree to rescuing per- 
sons from gas filled chambers, but 
the big majority of all these cases might 
well be termed “errands of mercy.” 
In all, 533 human beings were saved 
from the effects of gas and drowning, 
during this period, that otherwise would 
be now before the “throne of the Al- 
mighty,” as one of the lieutenants pith: 
ily remarked. 

Instructions are given in the use of 
the inhalator, two Ixdng carried on every 
truck. The gases invtdved arc ammonia, 
carbon-monoxide, chlorine gas, illum- 
inating gas, cyanogen-chloride gas, sul- 
fur-dioxide gus, and smoke fumes. Ac- 






cidents to vehicles on the roads, from 
excavations, and from the water totalled 
241 cases in tlie time mentioned. 
Wrecked airplanes came in for atten- 
tion in four instances. Overturned boats 
were righleti, persuns were rescued from 
cave-ins and collapsed buildings, and 
many were released from stalled ele- 
vators. Then there was an assortment 
of explosions to be dealt with and 
dangerous signs and fallen trees to be 
removed or roped up. Ten animals were 
released from trees, 2.5 horses removed 
from rivers, excavations, and places 
where horses slnutld not be;; even two 
escaped steers were captured. It is no 
fun to be caught in a vault or locked 
in an empty building on a cold night 
hut the emergency service cares for 
all. Even tlie government requisitions 
the service to destroy stills. This ’ 
not a type of service, however, wliicl 
relished and it is hoped that 
some lime Uncle Sam may 1 
buy a few torches and some 
acetylene. 

One of the lieutenants tells 
us an interesting story. He 
had be<‘n in the Bronx to 


help direct the grappling for the bodies 
of three drowned boys. He returned just 
as an alarm came in that a brokerage 
house was being held up in Broad 
Street. He had just time to swing on to 
the broad step of “No. 2” as it started 
its dash downtown. 

A member of the squad was assigned 
to cover an adjacent courtyard. He saw 
a man climb out a window of the eighth 
floor and start down a fire escape stair- 
way. The man was carrying a revolver. 
When he reached the third flisir the 
rifleman took aim and cried "Halt!” 
Tlie crook was alsuit to take a pot 
shot at the officer when ararit went the 
rifle and the hullet took efTect in the 

indehted to Inspector Daniel 
A. Ken and Lieut. M. J. Murphy for 



T 


Abort! Candidates for duty in j 
the Emergency Service Divi* 
sion receiving instructions 
from a tnembw of the Marine 
Division on the proper way 
of grappling for bodies. Left: 
Grappling Irotuond grappling 
hooks ora vicious looking in- 
struments. The mushroom 
grappling iron is used for au- . 
tom^iles, at cetera, whila the | 
gigantic fish hooks are for hu* I 
man bodiot. Upptr Right! 
Pant house of Pedtee Academy 
converted into a laboratory 
for demonstrating tear gas t 
btMnbe and tha use of gas 
modes. Right! Horse over- 
boordi poUce pot on dungo- 
ratf, ^nl him out, end than 
notify tha A. S. P. C. A. 


THE BIG NOISE BEHIND THE ‘MIKE’ 


fW/ HEN ont of the night and yeas 
yy loudipeaker oomea the acream* 
ing whiatle of fire apparatoa, the 
rumble of diatant thunder, the roar 
of dw wind, the crackling of a fire, 
the chirp of a canary, the blare of a 
taxi horn, the heavy drum of a cloud- 
burst, or the sound of waves gently 
breaking on a sandy beach, you know 
the genius of N. Ray Kelly, sound 
technician for the National Br^cast- 
ing Company, ia at work. 

Mr. has invented and devel- 
oped many machines for the repro- 
duction of sound effects, and a visit to 
his penthouse laboratory will soon have 
you believing that yon have been in 


puffs, the hiss of steam exhausts, the 
clickety-click of rail beads, the shriek 
of whistles, the grinding of brakes, the 
clank of driving rods and other as- 
sociated rail racket, Kelly spent hours 
at the Sunnyside, Long Island, yards 
of the Pennsylvania Raihroad. The busi- 
ness of developing realistic sound ef- 
fecu for a nation-wida and critical 
audience is no haphasard job for this 
conscientious craftsman. Work, study, 
and experiment are necessary to success 
in this very interesting vocation. 

While at the Long Isund yards Kelly 
listened raptly to “booster" enginc^ 
Pullman cars, gondolas, and other roll- 
ing stock. He stored away a knowledge 



of the conglomerate noises, ke memo- 
rized the shriek of brakes tad the 
scream of whistles, he timed the puffs 
of the locomotives and studioRlhe elaak 
of shifting switches. Not oisa detail of 
sound escaped his listeninj^Mrs. 

But the “one bun railr^" is only 
one of his developments. 
prhle to sound apparatus A 
his lofty workshop. With a ijawe of the 
hand he will indicate an entiM “garage” 
on a wooden board two feetieqnare, to 
which are nailed a great Inuriety of 
automobile horns, includingi.‘RH hair- 
raising fire department siren. By press- 
ing a few buttons he can nfndace a 
fleet of taxis, the mad rush of fire ap 
paratus, or the Uaring 
horns of a Ntw 
theater-hour ttjUBc 

*The bewilder^ visitor 
scarcely has ftfnw to 
rake the i 
of the “garas 
Kelly blandly! 

“Gosh, it a 
thunder sto 



isweatd|l^e: 


Ray KsOy, cUtf sound sffocts en^nscr of the Natieiul B 
the unhins instrumtnts which he hat dssignsd for producing v 


streets and the | 
BDomoIous w 
plained only wlJ 
shows him ^ bk fun- 
der drum," a I 
frame across I 
tee illustratioif:l 


the yards of a great railroad or that 
you have just weathered a blustering 
storm. 

The newest of a long list of sound- 
effect instnunents is a simple wooden 
box, approximately three feet square. 
It contains a cong^meration of appar- 
atus calculated to reproduce accurately 
the noises coincident with modem rail- 
road operation. It la called the “one 
man railroad" and, if aU goes well, 
Kdly expects to have his latest “gadget” 
on the air during railroad programs 
within a very short time. 

There are scores of sonnd ^ect de- 
vices ia use on NBC progranu, most 
of them invented by Kelly. But this 
versatile engineer admite that the “one 
man railroad” intrigues him most oi 
, alL K b hie hnln child, the favorite 
of a large and auoceosful family. 

To cil^tura accu r ately tl^ chugs, the 

I twt eowW 
uCs« Isc 
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rear of a tfumdse stom kashas firMs ths l ou J tpsB h i e . Ii 

from a tighdr itretdiad sguaia of bsi^ pa wht iai itt 
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heavy parchment is d^tly stretched. Still standing before tlie 
K^y next pulls a cord running microphone Kelly taps his 

throu|^ the skin-covered bottom of a head with a padd^ stick and 

pail, giving a very terrifying imitation the onlooker is ready to 

of a &n's roar; whistles blow in real- swear he has heard a dog 

istio imitation of a doxen different thumping his tail. In fact 

birds; a threshing machine bangs and many people do swear it We 

rattles as a bit of intricate machinery hear rifle or pistol shots. But 

and a baby’s rattle are agitated. it is only Kelly striking a 

Sometimes Kelly conducu his visitor padded board with a flat 

to a vacant studio, arranges a micro- stick, as he explains quite 

phone and escorts his guest into the seriously that shell explo- 

glass windowed monitor room. Return- sions and the actual use of 

ing to the studio microphone, Kelly machine guns might com- 

crumples some stiff paper before the pletely wreck expensive 

open end of the “mike” and the visitor studio equipment, 

is surprised to feel himself transported The creaking of a porch 
to the side of a crackling fire. swing is reproduced by gent- 








Abort: A locomodvs pulls out of 
a itttion; a drum and compressed 
air tank furnish the sound. Lefl: 
Straps whirled by a motor itrika a 
drum and simulata an airplana 



is reproduced by a circular wheel with 
an eight-inch hollow rim covered by 
copper screening, inside of which rolls 
a handful of hard-dried peas. 

The wind machine b probably the 
best known device. It consists of a can- 
vas sheet laid over a paddle wheel 
winch. As the winch handle is turned 
the paddles beat against the canvas. 
At high speed the sound is like that 
of a howling gale; at low speed, per- 
gentle summer breeze. Winds of 
ill degrees of velocity are reproduced 
on this machine and storms have been 



created that have put nature to shame. 

ly rocking back and forth in 

an old rusty swivel chair I^ELLY has a broken-down automo- 

placed before the “mike." bile in the NBC laboratory. It is 

Animals are heard crashing not a real one. It is merely a battered 

through the underbrush when wash boiler filled with assorted junk 

Kelly squeezes the straws of and equipped with a snuill electric 

a household broom, and the motor, to the shaft of which are at- 

sound of steady rain is pro- tacbed several pieces of leather strap, 

duced when excelsior is As the motor runs, the boiler is shaken 

rubbed against the micro- by hand and tlie leather straps beat 

phone frame. A torrential against the debris. It really sounds like 

downpour is effected by pour- an antique “horseless carriage” trying 

ing salt on wax paper held to come d..wn the street, 

before the “mike.” Many modern programs must have 

“Many sound effecu are their airplanes. Consequently, another 
obtained by sheer accident,” use of straps is to reproduce the hum 
Kelly explains. And to carry of airplane engines. An electric motor 
out this statement he cites whirls leather suaps against drum 
that particular occasion when heads at varying speeds ranging from 
an announcer stood absent- the slow sputter of warming motors to 
mindedly rubbing hb fingers the high-pitched drone of the take-off. 
across the teeth of hb po^et Ray Kelly declines to estimate the 
and developed the amount of sound effect apparatus op- 

moumful notes of a tree crated by NBC, explaining that the 

tendency b continually to improve^ the 
TTie gentle washing of lazy • devices attd> lay aside equipment which 
waves along the ocean front has become obsolete. 


THE EARTH BENEATH* 


Bjr ERNEST A. HODGSON 


ASTRONOMY fim Uught ua aome 
thing of our earth aa a whole 
That acientt was partly reaponsi 
ble for and greatly aasiated the voyage 
of Columbua which deinonatrated tlut 
one could croaa the Atlantic without 
at least falling off The idea that the 
earth is spherical it now general except 
in Zion City Illinois Astronomy meaa 
urea for us the radius of our planet 
finding It to be about 4000 miles the 
circumference being nearly 2S 000 
miles Astronomy motht red geodesy 
which has demonstrated that the tarth 
IS a spheroid 

The shapi and size of the larth lie 
ing known mathematical phyiic-' also 
an offspring of astronomy informs us 
that the averagt dtnsitv of the earth 
IS 5 6 (megs units) It weighs there 
fore volume for volume five and six 
tenths limes as much as water This 
statement may be taken as a < < nvcnient 
croes over to gcoli „y Physics and allied 
sciences are able to tell us only average 
values for conditi ins within the earth 
the average density the elasticity as a 
whole, the mean value of gravity thi 
details arc notably lacking The geoh 
gut u concirncd with surfacial dt tails 
Informed that the earth as a whole 
weigha a httle more than five and a 
half times as much as an 
equal volume of water he 
states that the granite m u 
bh limestone d lomrte 
and so on which firm the 
bulk of our surface rocks 
weigh only about half as 
much volume for volume 
as the earth as a wh le and 
that therefore there must be 
much denser material be 
low The questions throng 
bow far down do the sur 
face rocks extend? what 
distribution of densities ex 
jsts within the earth? in 
what physical state do the 
materials exist — solid liq , 
uid, or gas? We are cunons 
to invesugate what hes within 
earth beneath ’ 

T he miner has the terse expression 
“Beyond the p»k it u dark ’ If thu 
be so, how far may we penetrate telow 
the surface? The deepest mine in the 


world is the Saint John del Rcy m 
Brazil This gold mine was begun in 
1834 In 1924 it had reached a depth 
of 6726 feet The bottom of this mine 
IS not however the point nearest the 
center of the earth to which man has 
penetrated The Calumet and Hecla 
mines in Michigan though only about 
6000 feet deep reach a horuon 4600 
feet below sea level, said to be the point 
nearest the center of the earth on which 
man has been able to tread The South 
American mines being in the mountains 
thtir greater depth of ahaft does not 
penetrate so far below sea level Tht 
number of detp mines or deep bores 
is small their cost is enormous To what 
di pth have you peraonally inspected the 
ink nor of the earth? 

If physKs deals with generalities 
geology studies details — but prartically 
« nly surface detaik as we have said 
True time has broken and uptiltcd 
parts of the earth’s crust exposing at 
the surface that whith must once have 
lain at considerable depth Irue also 
vikdnoes bring up materials from be 
low though from what dipths these 
materials come is not so well defined 
os we could wish The geologist havin„ 
htudifd the earth’s surface features ad 
mits that so far as he can learn tiu 







Pifwre 1 Typical teismograms of distant quakes First coma 
dw loiigftudmal or "P wavaa Lattr the "S’* or transvarsa 
wavfi begw to amvc Tha "S” wavaa have graatar amphtiida 
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average density of the surface crust is 
only about half u great as that of the 
earth as a whole We leave him as he 
argues from the known to the unknown, 
from the observed to the conjectured, 
from the fact that near the surface the 
temperature increases about 1* Fahren 
heit for each 90 feet in depth, to the 
possibility that at a depth of 40 miles 


the temperature may be about 2300* 
Fahrenheit or the white heat of the 
blacksmiths forge from measures of 
the elasticity and compressibility of rocks 
under hi^h pressures m the laboratory 
to conjectures as to their properties at 
great depths within the earth We turn to 
seismology for the decisive teste af any 
theory as to tlie structure of the forth 
For some an earthquake is a ^Nro 
phenomenon of passing if for tha mo 
m« nt absorbing interest for others It is 
a dreaded nightmare of horror lb the 
engineer it is a factor n his pr blejpiof 
design to the insurance agent an 4 the 
financier aliki it is a risk to the newt 
paper man it means business to the 
geologist It IS a tectonic agent to the 
susmokgist It IS all of ihese and more 

O UR subject requires us to conuder 
the eartbquike as a release of 
tnergy — the agtni whieh dispatches a 
signal to be registered on the seismo 
„raph set up at lach of a network of 
stations distributed ovi r the globe The 
signals are there rec rded after hotag 
traversed the earth f ir various distoptes 
and along van us paths after hanng 
penctratid to various depths The nature 
rf the records indicates the pathi by 
which the signals reached the ins)ni 
ment the properties of the 
materials through which 
they passed They are (Adie 
wi rthy of the greatest 
in our (h>ice of the net 
work of stations our deeigR 
of instruments and vaatte, 
our maintenance of cqn 
tinuous recording and 
curate timing our thou^ 
ful study t 

Our & 8 t problem b 
stated thus At what d 
do earthquakes r> 

signals? Some u i 

occur on the surface thouH 
presumably the 
movements extend deep ft 
to the earth Othecs li 
no traces of permanent shift a lie{ 
face The added fact that 7 J 

sensibly felt over wide areas indict 

that they originate far below We caif 
arrive at a conclusion with regard 
depth of focus, as it is called, ajon^ 
different lines of reasomng Dutton mwt 
as a meant of determining depth a con 
sideration of the rate at which the in 
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tensity falls oS as the disturbance 
spreads out in all directions from the 
focus and makes its effects apparent at 
the surface. He concludes that the 
maximum depth of focus is of the order 
of 20 miles. Walker, working with Galit- 
sin’s measures of the angle at which the 
seismic rays emerge from the earth at 
the different stations in the vicinity of 
the focus, deduces that the depth of 
focus is of the order of one- 
fifth the earth’s radius — 

800 miles! Omori, making 
use of the duration of the 
preliminary tremors of 
earthquake rticords, deduces 
that the mean depth of 
earthquakes in the Kwanto 
province of Japan is of the 
order of 21 miles. Guten- 
berg studied the curve show- 
ing the time of arrival of 
the first tremors and de- 
termined for an earthquake 
in the Schwabian Alps a 
depth of 34 miles. 

A recent paper by Wadati 
deals very thoroughly with 
the various methtnls. He finds that the 
Japanese earthquakes fall into two 
groups, which he terms respectively 
shallow and deep, “The deep earth- 
quakes take place at the depth of more 
than 300 kilometers (186 miles), while 
the shallow ones at about 40 kilometers 
(25 miles).’’ Gutenberg, in a recent 
publication, tabulates the values of 
depth of focus as determined by nine 
different seismologists for 16 different 
earthquakes. With the single exception 
of Wadati’s deep earth(|uakes, the de- 
terminations all lie at depths of 28 miles 
or less. SeismologisU generally agree 
that the data for determining the depth 
of focus are not as precise as could l>e 
desired but that earthquakes probably 
originate, in general, at depths of 25 
miles or less. 

T he uncertainty with regard to the 
depth of focus is due largely to our 
uncertainty as to the velocity of propa- 
gation of the seismic waves in the up- 
permost layer of the earth’s crust. To 
determine this velocity we must have an 
earthquake of which we know, ac- 
curately, the time of occurrence and the 
depth of focus. We can be sure of this 
last requirement only where the depth is 
zero, that ia where the focus is at the 
surface. On February 18, 1911, a dis- 
turbance was registered which was 
traced to the Pamirs, in central Turkes- 
tan. Investigation showed that a great 
slide had occurred in which from 7 
to 10 billion metric tons of rock had 
fallen a distance of from 400 to 800 
yards. The tremors, registered on the 
seismographs at Ottawa and generally 
throughout the world, were believed to 
have been the result of the rock fall. 
The exact time of the fall could not be 


determined. Moreover it is now ques- 
tioned whether the fall was the cause 
or the result of the earthquake. Such 
a question could be raised in the case 
of practically any such earthquake. We 
fall back upon the velocity of earth 
tremors generated by an explosion. 

The velocity of seismic waves has 
been studied in the case of a great ex- 
plosion at Oppau, in the works of the 


Badische Analin iind Sodafabrik in the 
Bavarian Palatinate on September 21, 
1921. The tremors were registered at 
five seismograph stations ranging in 
distance from <>8 miles to 227 miles. The 
chord from Oppau to De Bilt — the 
farthest station- dips only about two 
miles below the surface at the middle 
of the arc. We may thus consider the 
waves us being well within the upper 
layer of the earth. The exact time c»f 
the explosion is known within one sec- 
ond. The records give the vel<M‘ity of 
propagation of the most rapid tremors 
as 5.4 kilometers (3..35 miles) ])er sec- 
ond. 

But one swallow does nut make a 
summer. It was desirable to check the 
value of the velocity by means of 
other explosion records, especially as 
the velocity as determined for waves 
generated by earthquakes of presuma- 
hly shallow focus was found to be 7.1 
kilometers (4.4 miles) per second. Ac- 
cordingly, in May, 1924, four explosions, 
the first two of ten metric tuns each, 
of melinite, the second two of five 
metric tons each, were exploded at La 
Courtine, in central France. The ex- 
plosions being predetermined, arrange- 
ments were made to have precise timing 
and fast-speed chronographs, so that the 
records obtained were spread out suffi- 
ciently to be readily legible. The trem- 
ors were registered at three stations 
ranging in distance from three and a 
half to fifteen and a half miles. The 
mean value of the determined velocity 
for the most rapid tremors was found 
to be 5.5 kilometers (3.4 miles) per 
second, confirming substantially the re- 
sults obtained from the records of the 
Oppau explosion. 

This raises a further point. We have 


referred only to the velocities of the first 
movement as registered on the seismo- 
graph. The fact that high-speed chrono- 
graphs were used at La Courtine to 
spread out the record implies that there 
were other onsets of value. There were. 

Waves propagated in an clastic body 
(that is to say, a sulwtance which has 
the power of recovering its shape if it 
is not strained beyond certain limits — 
and the earth is such a 
body) are of two kinds. 
The first is known as a 
longitudinal nr dilatational 
type and the waves so prop- 
agated are called P- waves, 
since they are the primary 
or first registered. The 
otlier type is called trans- 
verse or distortional, the 
waves being termed S- 
waves, because they are the 
secondary registration, in 
point of time. The P-wave 
and the S-wave each travel 
through the earth from the 
focus to the station, hy 
paths which may be for the 
present described as being somewhat 
concave upward, or as sagging below 
the chordal line joining tlie focus and 
the station. The velocity of each de- 
pends on the clastic properties of the 
earth, being greater, in each case, if the 
elasticity i>f the material along the path 
increases, hut slowing down for an in- 
crease in density. The S-wave has the 
added important characteristic that it 
cannot be propagated through a liquid, 

T HF, velocity of the first, fast tremor, 
found to be 5.4 kilometers (3.35 
miles) per second in the case of the 
Uppau explosion, and 5.5 kilometers 
(3.4 miles) per second, on the average, 
at La Courtine, was tliat of the longi- 
tudinal vibrations — the so-called P- 
wave. The velocity of the S-wave was 
found to be 3.1 kilometers (1.9 miles) 
per second at Oppau and 2.8 kilometers 
( 1.7 miles) per second in the mean at 
La Courtine — again a fair agreement. 
We thus have a measure of the velocity 
of propagation of the two types of 
waves in the uppermost layers of the 
earth’s crust, based on observations of 
five separate explosions, registered at 
three nr more stations in each case. 
Obviously we wish to add to our obser- 
vational data of this nature. 

To quote Irnm our legal friends, 
“time is to be the essence’’ of our ex- 
periments. The nearest of the La Cour- 
tine stations was three and a half miles 
from the blast. The first tremor, mark- 
iiig the time of arrival of the P-wave, 
registered about one second after the 
explosion. The S-wave required about 
two seconds to travel the same distance. 
The difference in time of arrival was 
thus about one second in the case of the 
nearest sUtion, and about four seconds 




in the cue of the fanheit Tn render 
the (Huet of the S-were legible it ww 
neceusry to record the tremors itt<4 
higher speed than that generally nied 
for earthquakes. Obviously, if tl^ dis- 
tance is increased to several hundreds 
or thousands of miles the difFerence in 
time arrival will be increased and,more- 
over, slight inaccuracies in the deter- 
mination of the exact instant of arrival 
of either phase will not greatly affect 
the velocity determination. 

In order to convey some idea of the 
manner in which the two types of waves 
make their appearance on a seismo- 
gram, the two groups of records 
of Figure 1 are shown. The ar- 
rival of P and S is indicated 
for the two seismograms of the 
first group. These are records 
registered at Jena and Got- 
tingen, respectively — two 

Gennan stations about 80 
miles apart — of an earth- 
quake vdiich occurred at 
Kansu, China, about 4600 
miles from the recording 
stations. One minute of rec- 
ord line is indicated at the 
beginning of the record and 
successive minutes can be seen 
on the original records as 
breaks in the line, a few of 
which are preserved even in 
the reproduction. The differ- 
ence in time of arrival of S 
and P is here about 8 minutes 
and 50 seconds. To obtain a 

record such as this a line re- 

cording speed of from half an 
inch to an inch and a half per minute 
would ordinarily be employed, depend- 
ing on the seismograph u^ and the 
purpose of the registration. Where S 
and P arrive within a second or so of 
each other, as in the case of a blast 
or explosion, it is customary to have a 
line recording speed of six or seven 
inches per second. Such a short-dis- 
tance, but spread out, record would 
resemble those regbtered at Gottingen 
and Jena for the Kansu quake except 
that the serrations would be more nu- 
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termined, the difference ebtnputed, ud 
the distance from sUdoB to epicenter 
(that point on the surface, vertieally 
above the focus) read off from an em- 
pirical uble or iu graph to within 25 
or 50 miles. Furthermore, we can, if the 
stations are equipped proper ap- 
paratus for recor^ng absolute time, d^ 
termine the time at the epicenter so 
accurately that the values derived from 
the records of sutiona at distances 



T he second group of records is also 
interesting. It shows the seismo- 
grams registe^ at Jena for three earth- 
quakes, each of which originated in 
Kamchatka— about 5300 mi^ distant 
-jn October, 1920, June, 1924, and 
July, 1924, respectively. This shows how 
struingly alike are the records of the 
same instrument for earthquakes orig- 
inating at the same epicenter. 

We know from long experience that 
if an eartiHuake takes place as a sharp, 
weH-defined, single shock, it will ^ 
registered at sudoim which are more 
diM 700 milM and less than 7000 
dhoaitt In sneh a manner that the arrival 
times of ? mid S oan be definitely de- 


Pipart 3: The structure of tbs eacdi, i 
•cricf of concentric layert (Uscritisd later in 


within the above limits will agree within 
a few seconds. Moreover, the distances 
from each of three or more stotions 
being known, for any given earthquake, 
the potiliun of the epicenter can be de- 
termined with a surprising degree of 
accuracy. And, finally, this work has 
been done, with ever increasing ac- 
curacy, by various agencies since 1899, 
supplementing previous catalogs of felt 
earthquakes and giving us an analysis 
of the relative seismicity of the differ- 
ent parts of the earth’s surface, which 
is very good indeed. lUs analysis is 
being continuously strengthened to-day 
by t^ efforts of over 200 stations, reg- 
ularly operating seismographs and pub- 


lishing data, dur time-diiMnce curves 
are sidiject to but minor corrections for 
distances between 700 miles and 7000 
miles. We know our seismic areas. The 
seismic history of many of these areas 
is already long-continued enou^ to be 
of value in various Uses of investigation. 
From this hard-woS, but firmly consoli- 
dated position we s^ forward into the 
front-line trenches, the aothre sector of 
seismological reiearck. 

All seismok^ists agree that the earth 
has a spherically layoed structure, con- 
sisting of a central oore surrounded by 
a series of dulb of different thickness. 


eadi with ito own disdnet preperdea. 
The sfdierieal surfaces separat^ the 
various shells are probably fairly wril 
defined, that is to say the transition is 
relatively sudden. Ihey are referred to 
as surfaces of discontinuity, or simply 
as discontinuities. 

1 ET ns consider first the central core. 

iThe surface of discontinuity sur- 
rounding it is believed to lie about 2900 
kilometers (1800 miles) beneath our 
feet, or a little less than half the dis- 
tance to the center of the earth. The 
material of the core is believed to be 
iron, with probably some nickel as 
well. If our earth is made of the 
stuff of which other worlds are 
made (and that seems a rea- 
sonable assumption), and if 
the meteors which occaskm- 
ally fall to the earth are to 
be regarded as samples of 
that material, then we may 
infer a mixture of iron and 
nickel for the central core. 
Here we have a large part 
of the extra density de- 
manded by the physicist to 
make up for the light surface 
rocks and average up the den^ 
ity of the earth to the SjS which 
he demands. The existence of 
the core is rather well estab- 
lished. The P-waves are re- 
fracted into its surface b such 
a manner that they fail to 
reach stations which are be- 
tween 7000 miles and 10,000 
miles of the epicenter, leaving 
the so-called bUnd xone as shown in 
Figure 2. 

In what state is the iron of the core — 
solid, liquid, or gas? The question b 
still an open one. The fact that the S- 
wave will not be transmitted through 
a liquid or a gas suggesu that we ap- 
ply that criterion. This is not as easy u 
might be supposed. Some seismologists 
beSeve the S-wave has been identified 
after transmission through the core. 
Most are agreed, however, that it hu 
not been positively identified, and some 
are frankly of the opinion that the cen- 
tral core u liquid or gas. It is supposed 
to be dense, under high pressure of 
course, but not an elastic solid. The 
velocity of the P-wave is high for the 
layer just outside the central oore — 
about 13 kilometers (8 miles) per sec- 
ond. Withb the core it drops suddenly to 
8.5 kilometers (5A miles) per second. 
Does the density suddenly increase as 
you pass bto the core, or does the 
elasticity become maricedly less? Always 
we are left with questions, unanswered 
as yet but not unansweri^le. Of such 
is the kingdom of research. Without 
them we uould develop an orthodoxy 
of science which would be fatal 
The surface of disco n tinuity at the 
central oore Is, u.haa been noted, well- 
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defined. It it indktted hj the "blind of the upper 60 kilometert (37 miles) 

aone” end also by the sudden drop in of the earth’s crust? 

velocity* which, in turn, indicates either Jeffreys believes that there are three 
a sttddra increase in density or a rapid layers, separated by discontinuities at 

falling off in elasticity or a combination depths of 12 kilometers (7.5 miles) and 

of these. The fact that there is a sudden 37 kilometers (23 miles). These he 

drop in velocity is deduced mathemat. terms, in order descending, the granitic 

icaUy from the observational data of layer, the basaltic layer, and the ultra- 

earthquake recordt-^e so-called time- basic layer, thus indicating the probable 

distance or travel-time curves. There is nature of their constituent rocks. The 

no other such well-marked sudden three taken together are known as the 

change of velocity with increase in “sial” (Si=silicwn; Al=aluminum) . 

depth as that which occurs at the en- To sum up, then: Beginning at tlie 
trance to the core. The other changes surface and continuing downward we 
are less abrupt and are, in general, have, in order — a layer of granitic rock 
inereases in velocity. The other discon- 12 kilometers (7..S miles) in thickness; 

tinuities are thus not so well estab- 25 kilometers (15.5 miles) thickness of 

lished, in fact or in position, os is that basalt; a 23 kilometer (14 miles) layer 

at about half way down the earth's of ultrabasic rocks; 1140 kilometers 

radius. (700 miles) of silicon-magnesium — the 

sima; a transition layer of silicon im- 
ASCENDINC from the 2900 kilo- pregnated with iron, of a total thickness 

meter level we traverse, in turn, of 1700 kilometers (1060 miles) ; and, 

three layers of slightly different proper- finally, a great nickel-iron core of ra- 

ties, the two discontinuities separating dius 3470 kilometers (2150 miles). The 

them being so ill-defined that we are best marked discontinuities are those 

not sure where — or even whether— they at 60 kilometers and at 2900 kilometers, 

are. The discontinuity which surrounds Figure 3 shows in schematic form the 
the triple layer is at a depth of 1200 various layers. 

kilometers (750 miles). The material The discontinuities about which we 
composing these three layers is sup- should most like to know more are those 
posed to be silicon impregnated with at 12 kilometers, 37 kilometers, and 60 

iron. The iron content is supposed to kilometers. We shall learn more about 

increase for points successively nearer them only through a study of carth- 

the core, and to be very small at the <iuake waves and waves generated by 

outer boundary at the 1200 kilometers explosions. If you look over the edgo 

discontinuity. The three ill-defined lay- and into a cup, diagonally so as to just 

ers, taken together, constitute what is miss seeing a coin placed in the bottom 

known as the transition layer. The tran- of the cup at the side nearest, and then 

sition layer and the core, taken together, pour water into the cup, the coin be- 

ars sometimes known as the “nife” 

(Ni=nickel; Fe=ferrura=iron). 

The next discontinuity is much better 
marked; its excellence is 
certain; there is some un- 
certainty as to its position. 

It may chance to be differ- 
ent in different parts of the 
world. Much remains to be 
done in iu investigation. 

The break is usually held 
to be at a depth of 60 kilo- 
meters (37 miles). It marks 
the upper boundary of the 
sheU of silicon and magne- qbo„s« 

slum usually designated as pip,„ 4, JXMgnm of tfao paths of propagation 

the “sima” (the name in- of tfaa loogitadiiial waves frosn H, through the 

dieating the constituents). upper layers of the earth by several routes 
The increase in velocity 

with depth within this layer is so uni- comes visible, due to the bending of the 

form that it is not believed to suffer any light ray as it passes from the water 

internal discontinuities. The density in- into the air— a phenomenon of refra<> 

eviubly increases somewhat with depth tion. The echo Is a familiar example, in 

duo to the superimposed weight; the sound, of the phenomenon of reflection, 

elasticity must thus gradually increase Earthquake waves arc refracted in pass- 

downwaitl at a fairly uniform rate in ing from material of given density and 

the sima, and at a less regular rate in elwtkity into a second with different 

the transitional layer of the nife, untfl properties, that is, in crossing a dis- 

®®»lly We get the great reversal, the fall continuity. They are reflected on reach- 

in veloeity, at the central core. Lm ns ing the surface or at the inner side of 

come ba^ toward the surface and the great discontinuity at 2900 kilo- 

ncarw home. What is the cemstitntion meters depth. Seismologisu name the 



various pluses appearing on their rec- 
ords according to the paths they have 
probably taken. For example P^S 
represenu a wave which began as a 
transverse vibration, traversed the dis- 
continuity at the core (g) ; went on as 
a P-wave but was totally reflected at the 
inner face of the 2900 kilometer dis- 
continuity; proceeded as P; again tra- 
versed the core and completed its jour- 
ney to the seismograph as a transverse 
wave. Figure 2 shows some of the waves 
going directly through the core, re- 
fracted but m)t reflected. These are de- 
signated the P' waves. Where reflection 
takes place, bars above the letters 
bracket each leg of the path, as in- 
dicated in the extended symbol above. 

Near the surface we have a multi- 
plicity of refractions. Figure 4 shows 
some of the paths which have been sug- 
gested as possible. 

I T will be seen that we have a very 
large number of wave arrivals on 
our seismogram— at least that we may 
expect many. As a matter of fact some 
arrive with such small energy content 
that they register but faintly. This, 
nevertheless, affords a further check on 
the theory, as that theory attempts to 
predict which waves should register 
thus. The proposed structure may thus 
be checked in many ways by means of 
longitudinal and transverse internal or 
body waves of earthquakes. We have 
not mentioned that there are also two 
tyiws, at least, of surface waves. These 
also serve to throw light on the study 
of the outer earth shells. Time fails fur 
us to enter on a discussion of what is 
known a* seismic prospecting, by means 
of which commercial interests probe the 
upper 4000 feet or so of the earth’s 
crust in the search for oils and minerals. 
They deUneate many of the details of the 
upper layers, but, from a purely scien- 
tific standpoint, the most interesting re- 
sult is the large mass of data showing 
the relation of the wave velocity and the 
type of material traversed. 

We have outlined, then, the present 
theory of the structure of the interior 
of the earth and indicated the means by 
which it is to be checked and improved 
through a study of seismic waves. If a 
later modification of the theory should 
give travel-time curves more nearly in 
accord with later and more accurate 
data, the modification will be adopted. 
The present theory is (in the language 
of the automobile prospectus) the latest 
model, which we uke pleasure in ex- 
hibiting at this time. We hope it will 
find its way into the hands of many and 
that they may enjoy the fullest service 
in its use. It may 1 m traded in as soon 
as suggested improvements have been 
found worthy of adoption. All may rest 
assured that when better theories of the 
iiuernid structure of the earth are btiUt, 
seismoUgy will build them. 



STAYING THE HAND OF TIME 

By MILTON WRIGHT 


T hree UiouDand six hundred years 
ago the Emperor Thothmes III, to 
perpetuate his glory, set up two tall 
shafts of stone in front of the Temple 
of the Sun at Heliopolis, carving into 
the face of them such remarks almut 
himself as these: 

Thothmes III, gracious god, lord of 
the two countries, giving 
eternal life, the powerful 
and glorious bull in 
Thebes, the Sun’s off- 
spring, Thothmes III." 

For more than a thou- 
sand years those obelisks 
stood there. Then came 
the invader, Cambyses, 
the Persian. He over- 
threw the carved shafts 
and plundered the tem- 
ples. Five hundred years 
those pillars lay in the 
sand, partially buried. 

The desert sand blew 
against them, cutting 
away the rock. Moisture from the soil 
formed crystals of salt in the pores «)f 
the stone and year by year forced off 
particles, impairing the legibility of the 
hieroglyphs. 

Five centuries more passed, and again 
came the invaders, this time the Romans. 
Here were real trophies, relics of an- 
tiquity, so iht! masters of the world 
transported the oltelisks to the Harbor 
of Alexandria to celebrate their con- 
quest of Egypt. Tliere they remained 
for 2000 years more. 

I N 1869, Khedive Ishmail of Egypt 
offered one of the obelisks to the 
American Consul, who, in turn, pre- 
sented it to the City of New York. It 
was brought to New York and set up 
in Central Park in 1881. “Cleopatra’s 
Needle” should stand here for ages os 
it had done across the sea. 

But America is not Egypt. Tliere is 
moisture in the air here that eats its 
way into any stone and wears it away. 
Within two years after its erection 
pieces of rock began to fall from the 
obelisk. In two more years, a thorough 
examination showed, there were a great 
many shells or flakes of large size, be- 
sides a multitude of small ones. One 
flake measured 12 by 18 inches, with a 
thickness of four inches at the base. 
Something had to be done, and done 



. these flakes were mapped and num- 


bered, and then a solid body of hot, 
melted paraffin wax was applied to fill 
all voids and prevent any accidental 
movement. 

A few months ago the obelisk was 
examined carefully by experts. After 
45 years no indication could be found 
of any additional crack or flake or of 
the enlarging of an 
existing one. The pre- 
servative had stopped 
completely the rapid dis- 
integration of the oldest 
America. 
The hand of time had 
been stayed. 

But what of other 
structures in America i* 
Do they, too, not wear 
away in time? And 
would not the same 
treatment applied to the 
Obelisk preserve them? 

They do deteriorate, 
and the same treatment 
is applied to prevent ik 
Certain sections of the 
Cathedral of St. John 
the Divine, the New 
York aty HaO, the 
palatial residence of F. 

W. Woolworth, Fraun- 
ces Tavern, the Graduate 
School at Princeton, 

Plymouth Rock, and in- 
numerable other piles of 
stone or brick have been 
treated by the same 
process. And nearly all 
of this work that has 
been done in the last 20 
years has been done un- 
der the direction of one 
man— -Dr. Raphael Con- 
stantian, doctor of monn- 
ments. 

Dr. Constantian, a na- 
tive of Armenia, began 
his career os a Doctor of 
Medicine, having ob- 
tained his degree at 
Edinburgh. Upon his 
graduation he went to 
Gtnstantinople, but Con- 
stantinople juat then 
was no place for Arme- 
nians. It was in August, 

1896, that he arrived, 
just in time for the mss- 
sacret in the reim of 
Abdul the Dunned that 
shocked the oonsdened 


uf the world. Young Constantian was 
thrown into prison, at length being es- 
corted to a French ship by the British 
Consul and sent to America. He began 
to practice medicine in the Bronx, but 
New York was full of young doctors, 
and, to put it mildly, the Edinburgh- 
trained Armenian was nut making his 
fortune. Then began a series of chance 
Iiappcnings which changed the signifi- 
cance of his title of M.f). and started 
him on one of the must unusual and 
interesting professions in the world. 

“T HAD gone down to llie Bible House 
-A to meet a friend of mine, the editor 
of the Christian Herald," he told us. “As 
I arrived another man was just leaving, 
and 1 was introduced to him. It was 
Edward M. CaflaJI, son uf Robert Caf- 
fall, inventor of the paraffin water- 
proofing process. I asked: 

‘“Can I do anything (or you?' 

‘“You certainly can,’ he replied. Then 
he told me about the process his father 
had originated and about 
his own desire to make 
a going business of Ik 
He had no money and 
neither had I, but in half 
an hour we had arrived 
at an understanding. In 
three months 1 had or- 
ganized a company, and 
in eight months we paid 
a dividend. If I had been 
30 seconds later in call- 
ing on my editor friend, 
however, I never would 
have met Caffall. This 
was in 1909.” 

“But how did Caffall’s 
father come to originate 
the process?” we asked. 

“Robert Caffall was 
Queen Victoria’s gar- 
dener,” he replied, “but 
was a man who was in- 
terested in many things. 
Paraffin wax was a new 
product in 1868. He had 
a piece of it that came 
from the United States 
and he heated a brick 
and waterproofed it with 
the wax. Then he water- 
proofed a hop kiln, and 
then a church. 

“But Caffall was in- 
terested b bigger things 
thonwaterproofing build- 
ings. He came to Amei- 
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ica with the idea of cutting a canal 
Bcroaa Florida, but in spite of his urging 
the Florida Legislature refused to ap- 
propriate the necessary funds. From 
time to time he waterproofed buildings 
but it was only incidental with him. One 
of his jobs was Cleopatra’s Needle. 
After he died, his sons occasionally did 
some waterproofing work, but had never 
made a really successful business of it.” 

“How did you get your first job?” 
wo inquired. 

“Chance had a lot to do with it,” he 
replied. “I had gone down to the Cus- 
toms House on a matter involving taxes 
and was looking fur the proper office to 
enter, when a young man passing 
through the hall, asked: 

"‘Oin I help you?’ They were the 
same words I had used upon meeting 
Mr. Caffall, although the significance 
of them did nut strike me at the time. 
We got into conversation and the 
stranger became interested in the water- 
proofing idea. He was Cornelius Wick- 
ershara, son of George W. Wickersham, 
who was then Attorney General, and 
he was just starting out to practice law. 
He became our counsel. 

“‘I know an architect named Cass 
Gilbert,’ said my new friend. 'Ilow 
would you like to meet him?’ Casa Gil- 
bert was one of the foremost architects 
in the country ; there was nobody whose 
acquaintance I would rather have made, 
so we went to Gilbert’s office. The card 
of my new attorney was an open sesame, 
and in almost no time we W(!re telling 
the great architect all about it. 

‘“T^OW this is a coincidence,’ he said. 

‘I have planned the Ives Memorial 
Library at New Haven, a red brick 
structure with marble trim, and only 
recently Mr. Watrous said to me with 
emphasis, “Remember, Mr. Gilbert, no 
salts on this building.” I assured him 
there would be no salts, but, frankly, I 
didn’t know how to prevent them. Now, 
will your process prevent those salts?’ 

“The salts to which he referred are 
alkaline salts dissolved by rain water 
and left by evaporation. You have often 
seen them on a brick wall. They are an 
evidence of dampness. Not only are 
they unsightly, but they break down the 
surface of the wall. They are precisely 
the thing our waterproofing process 
would prevent, and so we assured Mr. 
Gilbert We came away with a 2500-dol'- 
lar contract. Incidentally, years later, 
the success of that job M to our treat- 
ing the Peabody Museum at Yale. One 
job followed another and gradually the 
business developed.” 

“Is the process the same as it was in 
the beginning?” 

“EssentioUy it is, although we have 
developed it considerably. For example, 
we have developed the idea of heating 
slowly to get a deep penetration— we can 
force the wax all the way through to 


the other side, if we want to — and we 
have developed, also, a special cleansing 
process to get rid of every evidence of 
waterproofing.” 

“What evidence?” 

“Wax softens and catches dirt. This 
darkens the building. By sapon- 
ifying the surface and dissolving 
this surface wax away, with the 
aid of steel brushes, we restore 
the stone or brick to its original 
color." 

“Just what does the entire proc- 
ess consist of?” 

“First the surface must lie put 
in first class condition. Every soft 
brick must come out. If there is 
a crack in a brick it must lie cut 
out. Neat, tight joints must be 
made. Because 4>f changes in tem- 
perature, you know, the face of 
soft brick will fall off in time. In 
one school building on Long 
Island we had to replace 7000 to 
8000 bricks — practically rebuild 
the whole wall. The building had 
l>een erected in wartime and a lot 
of bad bricks had been used. 

.Some of the bricks you could 
carve with a penknife. 

“ QTONE, especially laminated 

^schist with a lot of mica, 
breaks down easily. Bad stones 
must l)e replaced. Then every joint 
must be tested to see if it is hol- 
low, and if it is, it must Ite cut out. 

“The wall thus properly prepared, wc 
heat the wall a square yard at a time, 
using charcoal stoves, and while the 


“But why is he^il necessary?” 

“Practically every masonry wall ex- 
posed to the weather contains a con- 
siderable amount of moisture, and it 
has l)een found that the walls of many 
buildings have not dried after hmg 




If tha wall is bad, new bricks must 
be inserted before waterproofing 

wall is hot and dry the wax comptmnd 
is heated to a liquid and applied with 
a brush. It works its way in by capillary 
attraction to the end of the hole and 
hardens gradually as the wall cools. 
Much depends on the skill of the work- 
man, and he must use care and apply 
his heat and his liquid wax slowly.” 


where necessary, the stonet waterproofed 


pcriiKls of years. A.-i it is (piite impos- 
sible to secure penetration of u water 
rcpclJanl mixture int»> a damp body, 
heal is employed to eliminate the moist- 
ure from tile wall, ll 
a deep peuetration 
pound." 

“Isn’t the deterioration of a building 
a sign that either the architect or the 
builder is at fault?” 

"Not at all: tlic penetration of water 
into building materials is a natural 
process that ran Is; prevented only by 
renderin'; tlic surface permanently 
waterproof.” 

“Well, would you recommend Uial 
all stone or brick buildings be water- 
proofed?” 

“No, I wouldn’t go so fur as that, I 
do say, tliougli, that the vulnerable parts 
of the outside of a building should be 
taken care of. Tlie most vulnerable are 
the parapets; they get the effect of the 
weather from the lop as well as the 
two sides and they are the first to suffer. 
.Sometimes architects specify water- 
proofing for the sides which face pre- 
vailing storms — in New York these are 
the north and east.” 

“And how long does waterproofing 
last?” 

“We guarantee it for ten years, but 
unless there arc unusual conditions of 
some kind, it should lost os long os the 
building.” 


AND NOW, rrs SEAWEED 

Kelp from the Pacific Coast May Supply Elements 
Which Are Now Lacking in Our Diet 

By HELEN R. CRANE and EMORY W. THURSTON 


S EAWEED has had its ups and downs, 
dietetioally speaking. If, at the pres- 
ent moment it appears to be miter- 
ing upon the period of its greatest 
upward curve of popularity this is not 
b^use of any newly acquired needs in 
man, but merely that his attention has 
been once more attracted to 
his food. 

Today roan has turned 
over the details of his ever- 
lasting search for food to 
businm houses. These or- 
ganizations are not generally 
interested in diet as such, 
but only in their pardeular 
viewpoint of it and, there- 
fore, long-suffering man, in 
bis preoccupation, has 
folst^ upon him a regimen 
poorly adapted to his re- 
quirements. His meals lack 
balance and in consequence 
he suffers from deficiency 
diseases. 

Primitive man ate his 
whole prey, nm just the 
sirloin steaks. He managed mowing- 
his own larder, and eco- out of tl 
nomk pressure as well as 
instinct bade him discriminate 
against no part of the animal 
he brought In. In this way it 
came about that his diet was 
likely to be well balanced. Es- 
pecially was this true if he lived 
near the sea. 

CHORE dwellers seem always 
iD to have used various algn to 
supplemoBt their diet, in the 
same manner that the California 
Indians did. When tho white 
men came to their country these 
Indians were living in a stone 
age clvilisstion. llieir skeletons 
show them to have been remarkably 
int from deficiency diseases and an 


ficiency diseases everywhere in the 
world where sea plants are used for 
food— Japan, China, Ireland, and all 
along the northeni teas. Interesting 
himself in a study of this subject, one 
of the prominent experto on live-stock 
feeding went to Europe, He was looking 


he observed strong, healthy live-stodc. 
It was a practice worth following up. 

Still with no thought of human dietary 
needs he returned from Europe and 
began a search for seaweed that could 
be fed to animals. The Atlantic coast 
offered nothing that was practical but 
on the Pacific coast he 
found some beds of kelp 
which had been used dur- 
ing the World War by the 
Government as a source of 
potash, iodine, and acetone. 
They were Macrocystis py~ 
rifera “groves” and they ex- 
tended 200 miles abng the 
coast of southern CaUfor- 


E XHAUSTIVE experi. 

ments followed. Well 
known chemisu were called 
in and a means of dehydrat- 
ing the plant was devised — 
a means that would pre- 
serve elements, vitamins 
t: Bargslood of kelp iuiC bsing docksd. Ths ssrratsd chlorophyl. When con- 

ng-mwhiiM cutter bsr tad slevator an shown raiisd centrales had been pre- 

f the water. Refowt Ualowluis wet kelp from a barge pared they were given to 

selected herds of cattle that 
had been experiencing all kinds 
of illnea8ea--tbat is, the concen- 
trates were added to their daily 
rations. Within two months their 
difficulties bad practically disap- 
peared. 

Experiments followed on oth- 
er herds, with the some results. 
The outcome has been that 
many tons of the product are 
supplied every week to live-stock 
breeders in all partt of the 
country. 

Now comes the story of kelp’s 
serious inUroducthm 1^ the hu- 
man dietary of this country. As 
for an answer to the problems facing mentioiied before, there probably never 

atock-men in certain sections of the was a time when it did not serve as 


examinaticai' of hundreds of skulls ex- 
cavated by the curator of the State 
Museum discloses not more than two 
ot three decayed teeth. Moreover there 
k no evidence that goiter was ever 
knowB among them. 

Modem scientisu became mterested 
some time ago in the foot that there 
was a iiod<>wle ahsenee of the de- 


Ubited States— diseases, still-births, dif- 
ficulty in raising dm young— mid he 
want^ to Btndy coitditions over there. 

He learned among other things that 
the peasants of , some ot the countries 
bordering on the seta were in die habit 
of gathei^ die smi mosses, drying them 
in the sun, and then adding them to dw 
cattle’s feed. Wherever that was done 


human food, but 20di Century eivRiia- 
don has led people far from some of 
their old food habits. Having introduced 
kelp to the Hve^toofc widt satisfactory 
results, hs prunoters began to think ot 
using to for humans, and so a aeriaa of 
vditoe rats from the IaboraU«lea of the 
Califemia Stote University was called 
upon to teM Ha efficacy. 
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Two rootton, Mme age, railed on laine diet except 
that one received a ten percent addition of kelp 
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After two years' careful work 
with rats, men and women in 
widely separated areas were 
selected to test the seaweed, now 
ground into a fine powder and 
not unpleaMnt to the taste. They 
were individuals suffering from 
all kinds of diseases. They took 
ihe kelp regularly for several 
months and while there were in- 
stances where no apparent re- 
sults were experienced, benefit 
in most cases was notable. Every 
one of the patients who had 
been suffering from deficiency 
diseases was benefited to a de- 
gree almost unbebevable unless 
one understands the composi- 
tion of MacrocystU pyrifera. 

Analyses of kelp were made 
by Government chemists from 
the Department of Agriculture, as well 
os by cliemists in several of the leading 
universities. The presence of 32 of the 
chemical elements has already been 
demonstrated in it and Professor George 
W. Cavanaugh, head of the Department 
of Agricultural Chemistry of Cornell, 
who has spent the past six months study- 
ing the plant and its value as a food, 
states that he is of the opinion that he 
may find many more of the known 
elements in it. He also expects to find 
them in sea water, hy the way. The 
1 appear to exist in the plant 
tissues in a complex colloidal comhina 
lion with chlorophyl and the precious 


vitamins A, B, D, R, and probably F 
and G. 

UiologisU are fairly well agreed that, 
in must circumstanees, the animal cell 
cannot accept inorganic minerals and 
convert them into organic ones that 
form the basis of protoplasm, but this 
function can be performed by the plant 
kingdom. It is in the tiny laboratories, 
the chloroplasts, that tlie actinic rays 
of the sun accomplish the miracle of the 
photosynthesis — th<-re that the inorganic 
becomes organic and that the proto- 
plasm of the animal world is built. 

Now, a plant is only as rich in min- 
eruU as the medium in which it grows, 
and many areas of the earth 
have for thousands of years 
lieen starving their plants. 

Ever since the day of the 
first rainfall, the earth has 
been undergoing a process 
of leaching. It is not dilR- 
cult to imagine the floor of 
the ocean as being uniform 
in its chemical character 
before parts of it were el- 
evated above the surface. 

Sea water is still uniform in 
quality except where it is 
locally modified by fresh 
water intake, or by some 
other local influence. When 
the land first apjwared it 
was rich in minerals and 
could support a giant flora 
and animal world, but grad- 
ually, as the epochs passed 
and every rainfall washed 
more and more of the el- 
ements out of the land and 
back down into the sea, the 
forms perforce diminished. 

It would appear likewise 
that, while some of the 
forms of the sea have di- 
minished for one reason or 
another, many of them have 
maintained their jwistine 
proportions, and today the 
largest forms in the animal 
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and vegetable kingdoms are to 
be found there. The Macrocystis 
pyrifera is one of the largest 
plants in existence. 

The Macrocystis groves lie 
about 30 miles offshore, far 
enough from the harbors to es- 
cape contamination. Strong cur- 
rents, BO essential to their being, 
wash them about vigorously 
while the sun plays upon them 
approximati-ly ten months of the 
year. A rocky ocean floor is 
their choice of a home site. They 
have no roots, but fasten them- 
selves to the rocks with huge 
holdfasts somclinies two feet in 
diameter. Then they start up- 
ward toward the sun. Their 
average length is between 50 
and 60 feet, and because of their 
rapid growth they can be cut every 
year, tlie tops being mowed somewhat 
as one mows a lawn. 

Man is again coming to the realiza- 
tion that buck in the sea, his original 
cupboard — the cupboard that served so 
well in the earliest days of his ancestors’ 
being — lies some of the food he still 
needs; thatafowof his physical reipiire- 
ments have not changed so much after all 
since his “nmieha” days: in other words, 
that protoplasm is protoplasm, and is 
still the first consideration of mortal 
existence. 

Is seaweed to become a part of the 
national diet? 
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PROGRESS AND THE TELEPHONE 


By F. D. MeHUGH 


H ad man not learned to communi* 
cate hie thoughte, idea*, and 
knowledge to others of hie kind, 
his soperiority over the lower aniniale 
would be slight indeed; his reasoning 
power by which his superiority is usu- 
ally measured would count for little. 
In the measure to which it has been 
utilized, therefore, the telephone has 
had a tremendous influence in shaping 
our modem day civilization, in speeding 
up business, and assisting our progress. 
If that influence has not been exactly 
cultural, it has at least been of so highly 
practical a nature as to contribute to 
the raising of our standards of living; 
it has helped to promote the progress 
that has given us greater advantages 
culturally than we ever possessed before 
the age of the telephone. 

Since man first began to utter 
intelligible Sounds, he has felt 
the n^ of methods of sending 
his messages to distant points 
and of disseminating widely his 
ideas for the edification or in- 
formation of others. He has 
progressed through the commu- 
nication eras of drum, fire, 
smoke, and courier methods to 
the telegraph, the telephone, 
and the promise of a telwiaion 
method. Coming after the tele- 
greph, the telephone has sur- 
p«ued it; and television, when 
it is made cottmercially prac- 
ticable, would appear to be an 
adjunct ratbor than a competitor 
of voice ceramunkadon. 


Telephony, then, with both wire and 
radio mediums at its command, repre- 
sents our most efficient means of fast 
communication and the degree to which 
it is used in various countries should be, 
to a certain extent, a fair index of na- 
tional character. This does not mean 
that, in having over 20 million tele- 
phones — 57 percent of all those in the 
world — the United States possesses a 
spirit of progress more clearly designed 
to assure leadership in commerce than 
docs that of other countries; some of 
our critics say that wo haven’t yet found 
that formula. It does mean, however, 
that Americans hare learned the tre- 
mendoua importance of time-saving and 
its bearing on progress. 

The telephone has indeed become 
America's greatest time saver. It has 
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come to be almost as important to us 
as speech itself ; and the company which 
operates it in the United States is one 
of the greatest corporations in the 
World. In 1930, the year of the world’s 
worst depression, the assets of the Bell 
System increased to more than five bil- 
lion dollars. Almost as bewildering are 
the figures which show that, for the 
year ending December 31, 1930, the 
gross income of the telephone system 
amounted to 1,103,939,805 dollars. This 
puts the Bell System at the top of the 
world’s list of larger organizationa, 
private, state, or Corporate. The German 
State Railways, the second on that list, 
is, however, larger in point of total 
assets. 

The report of the parent company, 
the American Telephone and Telegraph 
Company, shows a net incor 
for 1930 of 165,544,707 doUars 
after depreciation, interest, fed- 
" z eral taxes, and so forth, hod 
'• 6 been deducted. This represents 
1110.44 a shore on an average of 
15,656,696 shorea outstanding 
during the year, and $9.22 a 
share on 17,956,512 shares ac- 
tually outstanding at the cloae 
of Urn year. In passing, it might 
be remarked that a large per- 
centage of these shares are held 
by small investors and an or- 
ganisation of this nature is 
therefore superior in one vital 
reqwet to ^e so-called Com- 


The »izni6 c en t rise year by year In the tnnilMr of 
• in use in the Uniiad Stotts since 1873 


mnnistJo system which is i 
tempting to function in Rutalai 
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It actually worka for the beneBt of the 
greatest number. 

The average number of shares held 
by a stockholder, of whom there are 
380,000, is 31, and no single holding 
amounts to as much as 1 percent of the 
toul capital stock. Concerning this fact, 
the company states its policy thus: 
“The fact that the ownership is so wide- 
spread and diffused imposes an unusual 
obligation on the management to sec to 
it that the savings of these hundreds of 
thousands of people are secure and re- 
main so.” This policy quite naturally 
imposes, in turn, the further obligation 
to see to it tliat at all times tlic service 
is adetjuatc, dependable, and satisfac- 
tory to tlie user; or, in other words, to 
meet both obligations the service given 
must be the best possible at the lowest 
cost consistent with finunrial safety. 

W ALTER S. GIFFORD, president 
of the company, said in his annual 
report that “the depression which af- 
fected business in general in 1930, in- 
evitably affected the telephone business, 
hut not in a way or to an extent to dis- 
tprb the fundamental objective of the 
Bell System. It has hwm able to improve 

and to extend telephone service Con- 

fidentof the continued economic growth 
of the country and tlie even more rapid 
growth of the telephone business, more 
than 15 million dollars- which is some- 
what in excess of any previous year — 
was spent for development and rcsearcli 
for future improvements.” 

Wtiat tills monster corporation tiiai 
can spend such a sum on research alone, 
is, can be told in a few words. It is a 
company conqiosed of 24 closely asso- 
ciated Bell Telephone Operating Com- 
panies which own and operate 15,649,- 
000 telephones covering the entire urea 
of the United States, and the telephone 
lines used for loll service within their 
territories. These companies also have 
ojierating agreements providing for in- 
terconnection of lines with several thou- 
sand independent companies that own 


4.404.000 telephones in this country. 
Besides this “single unit system” opera- 
tion of 20 miUion telephones, there are 

101.000 telephones not connected with 
tile Bell System. 

Some of the 2 4- Bell Operating Com- 
panies are subdivided into smaller au- 
tonomous operating units. For long 
distance calls between the territories of 
different operating companies, service is 
supplied by the Long Lines Department 
of the American Telephone and Tele- 
graph Company, in close co-operation, 
however, with the associated companies. 

In the general departments of the 
A. T. & T. Co., which includes the Bell 
Telephone Laboratories, there arc 7500 
scientists, engineers, business experts, 
and assistants whose duty it is to im- 
prove equipment, and develop new 
methods and facilities for more efficient 
service. New types of tele- 
])lione plants, and operat- 
ing, maintenance, and 
business metlusls are 
standardixed by the gen- 
eral departments and 
adopted by the associated 
companies to the extent 
that they apply to local 
conditions. Materials and 
apparatus, after being 
standardiM'd by the Bell 
Telephone Laboratories 
are supplied by the West- 
ern Electric Company, 

Inc., a company owned by 
the A. T. & T. Co., which 
luanutacturcs tiiem or pur- 
chases them, as the case 
may be, in quantities that 
insure large economies. 

This. then, is the organization that 
renders telephone serviee to the nation ; 
which enabled nearly 22 billion local 
voice messages to be made last year: 
and which could .spend a total of 1.5,- 
000.000 dollars lor research — progress 
insurance- -in 19.30. and .585.000,000 
dollars for additions, betterments, and 
replacements in the same p<'riod. 


A word might be said here about the 
faithful young women who constitute an 
im|K)rtant part of this system: the op- 
erators who do their best to serve us 
whether we speak gisid English or a 
language of griiiils, gul|w, and pro- 
fanity. In 1930, the Bell System cm- 
]iloyed an average operating force of 

119,000 young women for local calls 
and approximately <10,000 at the toll 
boards. These young women are very 
carefully trained, and most often when 
we complain of the service, the fault 
is our own. 

The lielief is rather general that the 
dial telephones which are now being 
installed by the hundreds of thousands 
all over the country are throwing many 
of these operators out of work, that llic 
iiiimlmr of operators required when the 
dial 'phi>nes are in operation will be 


much less than at present. Such is not 
the case. Ex]>erience to date with dial 
’phones has shown that it is actually 
necessary to increase the number em- 
ployed. Furthermore, with this modern 
.system, the operator must be able to 
take care ot an infinite variety of re- 
quests from the user who dials “ojiera- 
lor.” She must supply any kiml of in- 
formation at a moment’s notice, make 
connections for toll and other special 
calls, and assist in the general opera- 
tion of the system. When conversion to 
the dial system begun in 1921, there 
were 128,000 operators hut in 1930, with 
approximately one third of the tele- 
jihones dial-equipped, there were about 

139,000 operators. 

Making the change from manually 
operated instruments to the dial system 
is a job of the first magnitude and will 
not be completed for a good many years 
to come. During 1930, the change was 
effected on 800,000 telephones, bring- 
ing the total of dial telephones to ap- 
proximately 5,000,000 or about one 
third of the total owned by the Bell 
Syster 

Particular attention has always been 
given to the apparatus installed on 




Typical underground cable run ducu showing 
materiab used and the method of construction 
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the subecriber’a premises for after all, 
that is one of the most important ports 
of the entire system. Recognizing this, 
the Bell Laboratories have worked and 
are still working strenuously to improve 
the transmitter and the receiver, two 
fundamentally important elemente of 
this apparatus. The efficiency of these 
parts hu been greatly increased so that 
now the transmitter acu as a high-ratio 
amplifier of the voice and the receiver 
reproduces very faithfully the voice 
from the other end of the wire. 

ASSINC over other details of the tel- 
ephone plant such as installation of 
new equipment, cables, lines, and so forth, 
maintenance and extensions, we come 
to the subject of toll service or, as h is 
more generally known, long distance 
service. Toll service is a term designat- 
ing service between two telephones not 
in the same local exchange area. An 
outstanding feature of the operatkm of 
the telep^ne system during recent 
years has been the rapid grow^ of this 
service. Ounpany figures indicate that 
during the last five years, the number of 
completed toll messages has increased 
by 67 percent. In the same period, the 
number of telephones has increased by 
28 percent. From these figures it will be 
not^ that the number of toll messages 
is increasing at a more rapid rate than 
is the number of telephones; in other 


words the number of toll messages per 
telephone has increased by 30 percent. 

Tliose of us who have occasion to 
make long distance calls now and then 
must admit that one obvious reason for 
this increase is the material improve- 
ment in the service. This applies not 
only to the greater speed in getting our 
calls through, but alM to the improved 
clarity of the human voice as it is 
brought to us over thousands of miles. 
Here again the company records prove 
illuminating. In 1S)20, average time 
required to put through a toll call, from 
the time the call is placed to the time 
the person called makes a response or 
the operator gives a report, was seven 
minutes. A sharp drop to minutes 
was made in this time-lapse in 1921; 
and from that time on there was a 
steady speeding up of service until, in 
1930, the time required was one minute. 

Radio-telephone connections are rap- 
idly being completed between the 
United States and aU parts of the world, 
91 percent of the world’s telephones 
being now within call from any Bell 
telephone. Only five countries having 
more than 100,000 telephunes are not 
now connected ’ to the Bell System. 
Projects now under way to span the 
Pacific should eventually eliminate 
three of these countries. As for service 
to OUT nearest neighbors, we are con- 
nected with Canada by a well-developed 



arrangement of Bnea; and faaye been 
oonnei^ with Mexico sinoe 1927. 

The special services of the American 
Teleplume and Telegraph Company , 
include telegraph servioe, operathm of 
telephone lines for private use, arrange- 
ment of telephone networks for radio 
broadcasting programs, telephony in 
connection with aircraft operation, ship- 
to-shore telephony, operation of tel^ 
typewriter systems, and telephone ser- 
vices for railroads. On over 60 percent 
of the total railway mileage, the train 
dispatching is now done by telephone. 

]kll engineers have also done inten- 
sive development work in the field of 
televisbn and have made much prog- 
ress, as is attested by a demonstration 
given at the Bell Ijiboratories some 
months ago. At that time the writer sat 
in a booth and held a two-way conversa- 
tion with a friend in a similar booth at 
the company’s main office at 195 Broad- 
way, New York, three miles distanL In 
eac^ booth the image of the speaker at 
the other end of the line — the disunt 
BMtion — was reproduced in miniature 
with great fidelity. In this demonstra- 
tion which gave a promise of extremely 
important developments yet to come, S 
special telephone circuits were used to 
carry the electrical impulses which re- 
produced the voices and the images. 

C OMPANY research in connection 
with the faithful recording and re- 
production of sound has led to certain 
“by-products” such as the improve- 
ment of phonographs and their records. 
The Orthophonic Victrola is an example 
of such development and an extension of 
this development produced the talking 
motion picture. Sound research has also 
led to the development, in close co- 
operation with members of the medical 
profession, of devices of value to per- 
sons having abnormal bearing or 
speech. Important by-products of this 
nature are: the audiometer, which is 
useful in determining the “hearing 
ability” of individuals; and the artifi- 
cial larynx which makes speech possi- 
ble for those who have lost their natural 
larynx due to pathological conditions. 
Other by-products of interest to the 
medical profession include the electri- 
cal stethoscope and the electro-cardio- 
graph. 

In summing up, it may be said that 
the telephone has come to be one of 
the outstanding symbols of the modem 
age. Business and industry could no 
more function without it— properly and 
at their present tempo — than they could 
function without the swift carriers of 
commerce. With the telephone already 
closely co-ordinated with industry and 
trade, the ownpany anticipates tlto de- 
mand for services and is looking for- 
waid to a more rapid growth of 
teleydioae usage in the States 

■ than ever before:. 


A BOOK-PRINT READER FOR THE BLIND 

By ROBERT E. NAUMBURG* 


ALTHOUGH it is more than 100 
years since the invention of the 
dot system of raised printing for 
the blind by the Frenchman, Louis 
Braille, less than one book in a thou- 
sand has been put into embossed type, 
and there is no probability of embos^ 
type books ever catching up with the 
quantity of books print^ in ink. The 
limiting factor in the Braille system is 
the enormously increased si» of any 
ordinary book “translated” into Braille. 
Due to this, attempts have been made 
to work out methods by which the blind 
may read type-printed books. My in- 
vention, the Printing Visagraph, is the 
result of much intensive development 
work to this end. 

The purpose of the Printing Visa- 
graph is to allow a blind person to sit 
n his home or in a public library and 
read any book available to those with 
sight, liiis machine takes the place of 
the human eye and it must, therefore, 
have mechanical or electrical eyes of 
its own. Either a selenium cell or a 
photo-electric cell may be used. 


A STRAIGHT filament lamp throws 
a fine beam of light radially on a 
scannmg disk and illuminates six con- 
centric rows of holes. The six beams of 
light pass, in a vertical row, through 
lenses onto the pages of the book to be 
read. All six beams are reflected to a 
single cell which is close to the book 
but out of the way of the direct beams 
of light. 

The six spots of light set up currents 
of six frequencies which are then am- 
plified and filtered through a radio 
filter. Each of the filtered frequencies 
goes to one of the six magnets in the 
printer. Each magnet controls a print- 
ing point 

V^n the point of light falls on white 
paper and is reflected onto the cell, cur- 
rent flows and one magnet pulls down 
iu armature, keeping tW printing point 
away from the aluminum foil. When the 
point of light falls on black printing, 
there is no reflection of light to tb: 
cell and therefore no current flows in 
the magnet A spring then pulls the 
printing point upward to make an inden- 
tation in the aluminum foil from below, 
which may be felt or seen from above. 

There ate two main parts to the 
Printing .Visagraph. The Ui^thouse or 
optical or ecaaming system is at the 

a^.^ll ^isa ^s sdCrsM to SS Mtsaew Was, 


left of the reader, and the printer or 
reproducing system is at the reader’s 
right. The ordinary printed book is 
open, face up, under a plate of glass 
under the scanning system. The Ught- 
house travels from left to right, over 
each line of the printed page, very much 
as the human eye would do. At the 
same time the printer travels from left 
to right under the roll of aluminum foil, 
but with a magnified motion in order to 
make larger letters that may be felt. 
Like the human eye also, the scanning 
system returns to the left margin quick- 
ly, and does no reading on the return 
stroke. 

The foil used is of pure sheet alumi- 
num, with grooves running both ver- 
tically and horizontally, forming a fine 
screen-like pattern. These fine walls of 
metal i 


The scanning points are made to fit the 
size of the type by adjusting a lens. 
This is also done once for each book. 

The height of the letters on the alumi- 
num foil does not vary with changes in 
type in the printed book, because the 
magnets and printing pointe are spaced 
a certain distance apart and do i 
-ary. The height of a letter is about the 
' It of Braille letters for which 
the finger of most blind persons has 
Iready been trained. Indeed, expe- 
ice has shown that blind persons 
liliar with Braille cun learn to read 
new type of embossed letters in a 
weeks’ time. 

The Printing Visagraph opens up to 
lind people a world of literature, both 
sic and current, hitherto hidden 
n them except when friends read to 


metal to “flow” freely without 
being torn by the embossing 
point After the machine has 
formed the raised letters on 
the foil, the sheets may be 
preserved by applying shel- 
lac or other material to the 
back, or the impressions may 
be erased by squeezing the 
aluminum tlirough a pair of 
rollers. 

A handle at the left side 
of the reader allows him to 
space the book from line to 
line and feed the bKiminum 
foil from iU roll. The line 
spacer is variable and may 
be set once for each book. 




At the left of the blind reader 
are the book, printed in ink, and 
thcicanningeystem. Atherriidx 


The exact size and arran«sniant of the 
' on foil bjr the new machine 




BLASTING ROADS TO SETTLE THEM 


M odern traSc demands have 
made necessary the accelerated 
fill settlement methods in high- 
way construction. Today, highways are 
mostly built or re-located on straight 
lines between points, a fact that very 
often makes it necessary to cross 
swamps and other soft stretches. 

As implied by the name, the purpose 
is to accelerate by the unstinted use of 
explosives the settlement of “fUl” ma- 
te^ in construction work. At present 
the method and its variations are used 
in connection with highway construction 
across swamps, drained lakes and 
ponds, marshes, bottom lands, and 
other soft and unstable areas. 

The method, however, is applicable 
also to railroad building and to making 
solid earth foundations for wharves, 
factory sites, parks, and any other oper- 
ation on marshy lands. Also, it would 
seem to offer possibilities where quick- 
sand is encountered. providcd,of course, 
that solid bottom exists at not too great 
a depth. 

I T opens a relatively new and rather 
important field for explosives in con- 
struction. It further emphasiaes the 
value of explosives as time savers. Fur- 
thermore, it presents new opportunities 
for the application of engineering prin- 
ciples, research, and experimentation. 

According to a report of a committee 
of the American Road Builders Asso* 
datiott, . . swamps, marshes, and peat. 

reprasent the most treacherous 
arm ont whkh modem highway ein- 
banktnents are constructed.^ 

^ . In. * ^ general' d^ription, Larry F. 

of the du Pont Company,' 
sayat **Tha use of explosives is partio- 
nlarly stioceaafd ih displacing under- 
lying onstahle material and in compact- 


ing fiUed embankments in such areas. 

‘There are two distinct methods of 
doing this type of work. In general: 
one is to blast as large a ditch as pos- 
sible along the center line of the pro- 
jected highway. Such a ditch may be 
30 feet wide and eight feet deep. Then 
fill in this ditch and pile up a suiEcient 
quantity of material to cause a consid- 
erable natural lettlement, due to the 
weight of the fiU. 

“The second method is to place the 
required fill on top of the marsh and 
load the dynamite in the mud or muck 
underneath the fill material. The force 
of the explosion pushes the muck to 
the sides and the fill settles into place 


because the lateral resistance of the 
muck and semi-liquid mud of marsh or 
swamp is far less than the pressure of 
the great weight of earth fill piled along 
a highway right of way. 

“Because of the diversity of factors 
involved and conditions encountered, 
many variations and combinations of 
the two methods are used.” 

Alfred Mathewson, of the du Pont 
Company, states: “The first fill settle- 
ment blasting of which there seems to 
be any authentic record was done in 
Mmnesola in 1926, by the highway en- 
gineers of that state who conceived the 
idea that blasting in the muck below 
fill material would accelerate setUn- 
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ment.” Hie resuhe obtained were good. 

The plan of blasting a ditch along 
the center line of a proposed highway 
(referred to above) is an application 
to fill settlement operations of the cross- 
section method of blasting wide ditches 
or other excavations, which was de- 
veloped by Mr. Mathewson. 

Cross-section blasting is applicable 
where soil, peat, or other substance is 
sufficiently firm to maintain ditch bank 
lines long enough to permit the piling 
of earth, sand, or other fill material 
along the highway center line. 

Accelerating the settlement of road 
fills has been developed to an extent 
that permits the building of highways 
over soft and unstable areas and 
with so solid a foundation that 
permanent concrete slabs may be 
laid within a few months or a 
year of the filling operation. 
Formerly, without the use of ex- 
plosives to facilitate settlement, 
it sometimes required as much as 
five to ten years of gradual, natu- 
ral settling and adding of fill 
material. Even then the surface 
might develop uneven spots and a 
good road could be maintained 
only at high cost. 

Owing to the depth of muck or 
mud, it sometimes is necessary to 
fill to a depth of many feet. Fill- 
ing is being done to depths of 20 


case ahead on the center line, 
across a marsh or swamp and 
dumping fill material on top 
of the cases. A cartridge in 
each box is primed with an 
electric blasting cap and 
wires are attached to carry 
current from an elecuic 
blasting machine for de- 
tonating the charge. A heavy 
iron wire is tied to each case 
of explosives and the wires 
from the blasting cap are 
wound loosely around the 
iron wire to prevent the 
breaking of the electric wir- 
ing to the dynamite charges. 
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LOADING DIAGRAM 

The propagated method of breaking up and 
"liquefying” a Kiff earth crust before filling 



Cros s l ect ion of the highway at top of opposite 
pege showing method of loading dynomim 


charges fired simultaneously by 
means of electric blasting caps 
and a blasting machine which 
generates the current to fire the 
caps for detonating the charges. 

Fur cross-section blasting and, 
in some' cases, for the deep shoot- 
ing after the fill material has 
been deposited in a pile, the 
shooting is by the propagated 
method. In this way a line of 
holes, parallel rows or a center 
line and radial lines can be shot 
if there is present sufficient water 
in the soil to carry the “explo- 
sion wave” from load .to load of 
dynamite once the wave is set in 
motion by the detonation of a 
single initial charge. 

Before depositing fill material on a 
road line across a swamp or marsh, 
preliminary shooting should be done to 
destroy the “mat” of vegetable growth 
and decayed vegetable matter which is 
often several feet thick. Otherwise, such 
a mat will more or less “laft” the fill 
material and may divert it to one or both 
sides of the road area. Such shooting 
liquefies, in a measure, the mat sub- 
stance and permits the fill material to 
sink considerably by its own weight. 

To the du Pont Company should go 
the credit for most of the developments 
in connection with accelerated fill settle- 
ment methods and their variations as 


Another means of loading 
is through pipes or casings 
sunk in the fill material to 
the desired depth. Before 
loading, a small charge — a 
stick of dynamite — is some- 
times lowered to the btittom 
of the casing and exploded 
electrically to form a pocket 
or chamber in the muck of 
sufficient sixe to receive the 
working charge of up to 150 
pounds of dynamite. The 
casings, however, are removed 
before the heavy shooting is 
done. 

Shooting electrically is usu- 
ally done in series — several outlined here. 


to 50 feet and even as much os 90 feet 
to reach solid bottom. 

Banks of fill material, usually earth, 
are built up to considerable heighto be- 
fore sub-surface shooting of dynamite 
is done. For the pester dept^ sub- 
wquent filling and blasting are done. 
Not infrequently, tbe piles of fill are 
20 to AO feet high and ramps are built 
op to permit dumping from trucks. This 
material settles considerably after the 
blasting, and soon settles to its pre- 
determined level 

One of the methods of loading con- 
•isu of placing boxes of explosives at 
designate points on the road line in a 
wedge, or triangular, system with one 
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T he aerereat teat of any form of goT* 
eminent la a prolonged war. In 
practice the reaponaibility of gov- 
ernment falla on certain individuala. In 
Groat Britain during almoat two yeara 
of war theae enormoua burdens lay 
heaviest on the shoulders of Asquith 
and Kitchener. When they undertook 
their Herculean task in 1914 these two 
leaders were barely past 60, which 
means they were bom and reared in the 
full influence of the Victorian ideals 
when Englishmen were openly earnest 
and when they bore their “white man's 
burden” proudly. 

They came roughly from the some 
stratum of society, the upper middle 
class. Kitchener from an army family, 
Asquith from puriun Yorkshire non. 
conformist stock. They both were 
spared grueling poverty or stifling 
wealth. A^ith entered Bolllol College, 
Oxford, in 1869, one year after Kitch- 
ener entmed the Royal Military Acad- 
emy at Woolwich to begin his career 
in the Royal Engineers. 

A SQUmrS career at Oxford was one 
•TL triumph after another, while KiUdi- 
ener plodded hia way through Woolwich 
scarcely distinguished from his clsss* 
mates exceptby his common tense. Even, 
then Kitdiener was hard to know and 
made few friends, while Asqidth was . 
duly eieeted President <d the Oxford’ 
Union, the famous undergraduate de> 
bating society; but already Kitchener 
had made seve^ vlaits to Europe study. ! 
Ing Frendi and Genuan while Asquith 
tatv only En^aud. 

/«;«XliMhener was a devoted mem^ of 
‘ rite CSutreh ef England, joined the En- 


glith Church Union and after his first 
visit to Palestine became a member of 
the Army Gnild of the Holy Standard. 
Asquith, foQowing hit non-conformist 
antecedents, early in hia parliamentary 
career led the fight for the dis-esubUth- 
ment of the Welsh Church. 

After their academic years, without 
money or influence, tboM young men 
1 thrown on their own resources. 
Asquith stayed at home and, while pre* 



dhorrt Asquidi as a iMng yooiig 
toUdtor, ^ rigkti the vstar- 
an steMtmsn after riu Worid Wsr 


paring for the bar, coached candidates 
for Oxford, manied early, and raised 
five children by hit first wife. Kitchener 
accepted an arduoua surveying detail 
in Palestine, and studied the Arabic 
language. Their periods of probation 
were compararively short. Asqnith 
pasted rapidly from law to politics, at- 
tracted Gladstone’s attention, entered 
Parliament from East Fife in 188S, and 
entered Gladstoue^a lost Cabinet aa 
Home Secretary in. 1892. 

Kitchener’a advance was almost 
equally rapid. By aooident or deaign he 
was itt Alexaiukjl <m Wave from Paks* 
rine, when tho iNUaii Fleet bombaided 
that city in in 1883, at the 

inritarion of Sfar Evelyn Wood, he be- 
came seceod-hMoinniand of the Egyp* 
tian envahry, conakftfng at the time of 
aaiy one took port k the 

untnpoMafiU effort to relieve “CUneae**' 
Gor^ in KbartoUm; returned to En- 


gland for a brief visit in 1885, when he 
wot presented to Queen Victoria, and 
gained her lotting and valuable friend- 
ship. From 1885 to 1892, Khehener 
served in Zansibar, eastern Soudan, and 
Egypt in various positions combining 
military, administrative, and judicial 
functions. He throve under a tropical 
tun and ' rhile working long hours i 
the tropics, his health actually in 
proved. Only the damp, chill climate of 
his native ^gland teemed to disagree 
with him. 

Kitchen«*s period of subaltemship 
was DOW over; he had gained the con- 
fidence of his military and civilian supe- 
riors, including such men as Lm 
Salisbury, Lord Roseberry, Lord Cro- 
mer, and Field Marshal Sir Evelyn 
Wood. And in the spring of 1892, j"** 
as Asquith was about to enter G1 
stone's cabinet. Kitchener became Sir* 
dar of Egypt Theae two Englishmen, 
destined to work together for ^gland’s 
safety in the stress of war, were rising 



in their widely separated spheres at 
almost the tome relative rate. 

Aaqnith first attracted Gladotone’s In- 
tereat as a free lance Liberal orator; in 
the middle eighties be defended«Glad. 
stone’a action in sending Gordon to 
Khartoum, his attempted recall of Go^ 
doa, and rite falluro to leacuo Gordon; 
while Kitch e ner gained hk finrtt promi^ 
nenoe the part he played in.Gonfea’a 
attmafii^ reicbe, Aen^ a^ta 
ikfeadiag ^ eoinee rim Uhcval 
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ehidMit in Ae Khartum incideiit taxed 
his diakotioal abilities, and Kitchener 
found hfanidf much endwrrassed in his 
efhnta to aaskt Gordon by the incon- 
sistent attitude of both the English gor- 
snunent and Lord Cromer. 

Events now moved more rapidly for 
Kitchener than for Asquith, to 1895, 
the Salisbury government^ a coalition of 
Tories and Liberal Unionists, overthrew 
Gladstone’s government. A^uith, al- 
though preserving his seat in Parlia- 
ment, lost his office, and his lack of 
private means forced him to return to 
the bar to support his growing family. 

Lord Salisbury’s party had severely 
censured Gladstone’s failure to relieve 
Gordon, so it was not surprising that in 
1896 the new government decided tu 
begin the reconquest of Soudan. Kitch- 
ener was selected to command and hav- 
ing already reorganised the defeated 
and disheartened Egyptian Army, with- 
in three years he built a 230-mile rail- 
road across a desert, fought a successful 
campaign against a bud of Moslem 
religious fanatics, and firmly estab- 
lished the British position in northeast 
Africa. At Fuh<^a, where he en- 
countered the triumphant French col- 
umn under the intrepid Colonel 
Marchand, he adjusted a diplomatic 
incident that might easily have involved 
France and England in war. 

K itchener went from Egypt to 
^uth Africa to act as ^ief of 
Staff for Lord Roberts, being personally 
nominated for this position by the 
Prime Minister, Lord Salisbury. After 
Roberts had destroyed Kruger’s organ- 
ised opposition. Kitchener was left in 
command with the more unpleasant task 
of suppressing the fast moving column 
of Bom who, under able partisan 
leaders, offered the same form of re- 
sistance to Kitchener that Marion and 
Sumter offei^ to Cornwallis during our 
Revolutionary War. For 18 long months 
Kitchener pursued his wary, well-horsed 
opponents, nor did he h^tate to de- 
sb^ crops, drive off cattle, and burn 
houses and barns in bis campaign to 
defeat the Boers. 

As early as February, 190L Kitchen- 
w vras in conference with Botha, seek- 
ing some formula of peace that would 
keep the two South African republics 
within die British Empire, and in spite 
of his rigorous method of waging war, 
he was able a year later to talm a lead- 
ing part In conciliating the Boer leaders 
because of the oonfidenoe Botha had 
inKitdmer. 

TSb South African War taxed Kitch- 
eneris oapadty and physical strength 
end hb letters to bdmstes reveal the 
dapondenoy that occasionally engulfed 
him. During d|M long struggle he wrote 
« very ubjsst letter to Brodoldc, die 
Seert^ of War, aiig|eetlng diet per- 
haps tl would be wise to reBeve him. 
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Kitchener had foresem the coming of 
the Boer War and in June, 1899, out- 
lined a plan of campaign that was 
modeled after his successful Soudan 
campaign, in which light railways 
played a large part. But he found the 
mobile, intelligent Boers quite different 
from the fanatical Soudanese. The un- 
willingness of the Boers to submit to 
discipline and the greater strength of 
the British Empire eventually enabled 
Kitchener to bring the war to a success- 
ful conclusion, but only after a re- 
sisunce that almost exhausted Kitch- 
ener, then in the prime of his manhood. 

As Commander-in-Chief of the South 
African Field Force, Kitchener was in 
intimate association with Lord Milner, 
the British High Commissioner to South 
Africa, and during a four months* ab- 
sence of Milner. Kitchener acted as 


Btlowt Kitchener thrived on his 
early African work. Right: The 
Kitchatier the War generation knew 



High Commissioner and Commander- 
in-Chief. He again showed his ability 
to work in harmony with the civil 
authorities and Milner bore witness that 
Kitchener by “untiring energy— indom- 
iuble persistence- stoical courage — 
had brought complete success” and was 
“esteemed — by the men whom he fought 
and conquered.” > 

In July, 1902, Kitchener returned to 
England to receive almost royal hon- 
ors, and after a brief rest proceeded to 
In(^ as Commander-in-Chief of the 
Indian Army. 

In 1891, Asquith’s first wife died, and 
in 1894 he married Margot, the young- 
est daughter of Sir Charles Tennant. 
The vivacious Margot brought into the 
serious life of Asquith a brighter and 
Bghter note. He was also beginning to 
emerge successfully from the drudgery 
that had marked his earlier days at the 
bar. Hereafter Asquith took more plea- 
lun in life and later, amid the busier 


days of his premiership, would steal s 
few hours to spend with the b4^ 
spirited coterie that formed a congenial 
circle around his brilliant wife. Scrae of 
his older friends looked askance at the 
gaiety of some of his newer associates: 
others wondered whether his earllenc 
crusading spirit had not diminished, 
and one critic pointed to pictures of 
the younger and older Asquith as probf 
that his second marriage had softened 
him. Asquith himself, certainly a well 



informed witness, testifies that be v 
blessed beyond his deserts in both n 
riages. 

The Boer War divided the Liberal 
leaders into two groups; Roseberry, 
Grey, Haldane, and Asquith supported 
the war and were dubb^ Imperialists, 
while Harcourt, Morley, Campbell- 
Bannerman, and Lloyd George opposed 
the war and were called pro-Boers. 
Gladstone was dead and no Liberal 
leader seemed capable of uniting the 
two factions. The Oaki election in 1900 
gave the Conservatives another five 
years in office; thus during the decade 
1895-1905 that brought Kit^ener world 
wide recognition, Asquith to outward 
appearance was merely warming the 
opposition benches in Parliament. Dur- 
ing this period in opposition, Asquith 
drew very close to Grey and Haldane 
without losing the estetm of Campbell- 
Bannerman, who had succeeded Lord 
Roseberry os the leader of the Liberal 
Party. 

During the decade of Liberal oppo- 
sition, Campbell-Bannerman undertook 
the difficult task of keeping the two 
groups together; Asquith was nradually 
recognised as second only to the leader 
in party councils. In 1905 Campbell- 
Bannerman led the Liberals to a de- 
cisive victory at the polls, and made 
Asquith, Qiancellor of the Exchequer; 
Grey, Foreign Secretary; Haldane, 
(PUm turn to page 138) 
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Dlwover* Laat Chemical Elmnent 
AFTER ■ year of cominuoiu icientific 
J\ experimenU, Dr. Fred Allieon, {mfee- 
•or of physics at the Alabama Polytechnic 
Institute, has announced the disc^ery of 
evidence Indicating that “Element 85," the 
last of the undiscovered chemical elements, 
has been found in sea watm, fluorite, apa- 
tite, monaaite sand (Brazilian), kainite 
(Stassfurt), potassium bromide, and the 
laboratory reagents, hydrofluoric and hydro- 
bromic acids. 

The announcement is not final, but the 
evidence obtained caused Dr. Allison to re- 
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On the left Is the core of a marine 
dectrolysis eUminator showing the 
action of electrolysis during nine 
months use on a ship’s bottom. 

At the right is a new eliminator 

fer to it as a "high order of probability” 
of the presence of this element in the com- 
pounds named. 

If the element 85 evidence becomes con- 
clusive, all of the elements of the universe 
will be known to science. Their discoveries 
have been in progress for more than a cen- 
tury. Several have been found within the 
last decade, but no scientist had perfected 
a method capable of detecting “85" and 
“87" until Dr. Allison produced his mag- 
neto-optic metho^, which is capable of de- 
tecting one part of substance in 100,000,- 
000,000.— E. B. 

Marine ElectrolyaU Eliminator 

AN electrolysis eliminator which its 
J\ Seattle manufacturers claim ends for 
all reasonable time the prment “cancer” of 
electrolysis which eaU away stem bearings, 
propdlers and propeller shafu, rudders and 
•bo^ la now being marketed on the Pacific 
. Coast by the Marine Electrolysis Elimina- 
^ M Company, after two years of demonstra- 
(» nearly ■ hundred Puget Sonad 

The device, which is sli^itly concave and 
circular in slupe, comes in three sizes, and 


is usually attached in pairs to the bottom 
of the ship, with a copper-wire hook-up to 
the engine, the water circulation system, 
the stern bearing, and the stuffing box on 
the propeller shaft. It is claimed that the 
present cause of the many trips to the dry- 
dock made by salt-water craft is the fact 
that the circulating water system, with iu 
brass and iron piping and salt water for 
an dectrolyte, constitutes a perfect galvanic 
battery. No effort is made to alter this 
fact, but the current’s flow is reversed in- 
geniously. 

With the eliminator installed, a reimv- 
able core or electrode is the only article 
eaten away, the flow of formerly destructive 
current is reversed and electroplates and 
improves bearings it formerly gnawed away. 
“Cures" of cancerous electrolysis that 
formerly ate out stem-bearings as often u 
eight times in four months and have now 
been Judged “permanent” after a year’s 
operation and a dry-dock examination that 
proved no repairs to be necessary, are 
claimed by the company. 

Bladder and Kidnej “Cores'^ 

I N connection with its continuing survey 
of medical inreparations offered as cures 
or ^eatmenU to the more serious diseases 
of mn, the Federal Food and Drug Admini- 
stration plaps, in the coming months, to 
direct special attention to products labeled 
as being effective in the treatment of dis- 
eases of the kidneys and bladder. Dr. J. J. 
Durrett, chief of the administration’s drug- 
control laboratory, announcefc Investiga- 
tions which have hisen under way for sevosl 
months indiute thit several of these prod- 
ucts are on the diarket, psost of them con- 
taining ittgredieau posaeasing diuretic prop- 
ertlea. “Where Sneh ingredienu are present 
in appropriate desages,” says Doctor Dnr- 
red, “the admlaistrattoi wiU not object to 
tht^ being labeled as diuretics. Such prepa- 
rations, towever, by no means constitute 
treatmenU for the various diseases of the 
' kidneys and bladder, among which ate some 


of our most serious maladies. In fact, these 
preparations are sometimes harmful to a 
person suffering from these ailments.” 

Doctor Durrett sutes that although the 
Federal food and drugs act does not pro- 
hibit the sale of dangerous or deleterious 
drugs if they are truthfully labeled; never- 
theless, sufferers from diseases of the kid- 
neys and bladder are usually not able to 
diagnose their troubles nor to determine 
the character of treatment needed. In par- 
ticular, they are unable to determine for 
themselves whether the diuretic would be 
useless, helpful, or harmful to them. Under 
the law, however, if an article which does 
possess diuretic properties is labeled simply 
as a diuretic, it is not misbranded. The 
administration's jurisdiction ends with see- 
ing that labels of these medicines are truth- 
ful, both literally and in the implications 
which their wording conveys. 

SalfurlcM Rubber Avoids 
Tamish 

TNVESnCATION by the National Bureau 
X of Standards has shown that the use 
of trinitrobenzene instead of sulfur as a 
vulcanizing agent for rubber produces a 
product which has no apparent action on 
such metals u copper, silver, and mercury. 
For example, when trinitrobeUzene rubber 
is vulcanized in contact with copper, the 
metal remains bright and the aging qualities 
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o( tht robber ere praoUeally onaffeoted. 
Sodi robber may fiod an important applica- 
tion in the manufaetore of dectrical in- 
lolation, tince it may be applied directly to 
the copper without first tinning the latter. 
The electrical reaietance is somewhat less 
than that of sulfur-vulcanised rubber, but 
adequate for practical insulation purposes. 
E. B. 

Pointers on Nail Points 

T he point of the nail, more than the 
shank, determines splitting and holding 
({oalities, according te the United States 
Department of Agriculture. 

Investigators at the Forest Products 
Laboratory of the Forest Service have found 
that, in general, the nails with the sharper 
and longer tapered points develop more 
holding power than those having the com- 
mon type of point, hut they also show a 
greater tendency to cause splitting — espe- 
cially in the harder woods— owing to the. 
fact that they merely force aside the fibers 
with relatively little mutilation. 

The blunter points of various shapes, 
because they shear off and upset the fi^rs 
in driving, have less holding power, but 
also less tendency to split wood. 

Considering that blunt-pointed nails are 
effective in reducing the tendency to split 
the wood in nailing, and that within rather 
wide limits the holding power of nails de- 
pends on the length of nail in contact with 
displaced but unbroken wood fibers, the 
following general suggestions are made 
regarding nailing practice as affected hy 
the type of nail point: 

In light-weight woods, or in the denser 
species which do not split in nailing, the 
greatest holding power is obtained with 
sharp-pointed nails. 

In woods which split with the common- 
pointed nails, two alternatives are open 
(aside from driving into bored holes, which 
gives the best results) : Use nails of smaller 
diameter, if feasible, increasing the num- 
ber to give equivalent holding power, or use 
blunt-pointed nails of the same length and 
diameter as would be used with the com- 
mon-pointed nail. 

The Forest Products Laboratory has de- 
signed a nail that has less tendency to 
cause splitting than common-point nails, 
and better holding power in many woods. 
The improved nail is tapered to the point 
fur about a fifth of its lengiL The point 
may be either flat or slightly rounded and 
of any convenient shape— round, square, 
or otherwise. The characteristics of the nail 


can be varied by varying tbe diameter of 
the rounded or flat tip — ^without varying 
the length of taper— from approximately 
one fourth the diameter of the shf nit for 
softwoods to about three fourths the diam- 
eter of the shank for hardwoods. The 
blunt point of the nail just described, when 
used in a size adapted to the wood into 
which it is driven, produces sufficient shear- 
ing of fibers to obviate excessive splitting. 
The long taper aids in bringing the shank 
of the nail into intimate contact with the 
wood without further fiber mutilation or 
excessive wedging action. 

A Modern **GambUng Joint** 

As much as 250,(XX) dollars is sometimes 
XX spent by the Aluminum Company of 
America in research, with no guarantee 
that commercially practical results will be 
secured. But the company has been highly 
successful in these scientific “gambles” 
says Chemical and lUetalluTgical Engineer- 
ing and even when desired results did not 
materialixe, other business has been de- 
veloped in by-products of research. The 
company has lately built a new million dol- 
lar central laboratory at New Kensington, 
Pennsylvania, beautifully modern as a 
“lab” and also beautiful architecturally and 
in Idndscaping. A. E. B. 

Statical? 


C AN a cat emit static? 

If you stroke a cat’s back in a dry, 
heated room you can produce sparks, but 
what about the cat in the accompanying 
photograph, which appears to be fairly 
bristling with sparks? 

This photograph was submitted by a 
reader in Los Angeles, Mrs. Raymond 
Shields, who states in her letter that she 
did not notice anything unusual at the time 
the picture was taken. "But,” she com- 
ments, "after the picture was developed 1 
remembered that I had picked up tbe cat 
immediately following the exposure and 
he snarled at me- something he has never 
done. Evidently he cither received a shock 
or it hurt him in some way. A radio aerial 
is on top of the buihling in the background ; 
could that have had any connection with 
this peculiar phenomenon?” 

An interesting little problem; especially 
in view of the fact that science still has 
much to learn concerning peculiar electrical 
effects and therefore cannot arbitrarily rule 
out any one of them merely because it is 
unknown. 



A eaimapaiMlatit wontad to know whodtar tha atadc waa amittad by tha eat In 
tiu pkn^ Tha static at laft of ^ctnra baota ottt an axpoit’s a xp l aw a ti o n 


It is easy to connect tbe presence of the 
radio with the spark — thongh just exactly 
why this should Iw done is another problem, 
since ordinary radio antennas are not 
known to do much sparking, even via cats. 
Moreover, the cat does seem to wear a 
rather annoyed, resentful expression. The 
conclusion seems obvious, at least if one has 
enough of the will-to-believe, that this cat 
is a broadcaster of static. 

However, as a precaution, the photograph 
was sent to the Eastman Kodak Company, 
whose employes know much about photo- 
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Some of the nails mvoadgatad by 
tha United Sutes Forest Products 
Laboratory, showing, D and B, the 
two types recommended by them 


graphs, and the following reply was re- 
ceived : 

"The marking on tbe negative is, as you 
infer, produced by static and would have 
occurred under the same conditions, regard- 
less of the subject photographed. The re- 
sult can be produced by rapidly unrolling 
a spool of film and in cold, dry weather 
the effect is so pronounced that the sparks 
can be readily seen in a photographic 
darkroom.” 


Ultra-Violet Light in 
Tnberculoaia 

T he use of ultra-violet rays from the 
carbon arc and the quartz mercury va- 
por arc has become generally known to the 
public and seems to have certain definite 
effects on the body. Thus, it is specific in 
controlling rickets and sometimes of help 
in tuberculosis of the intestines, of the 
lymph glands, and of the bones and joints. 

Evidence as to any other virtues that it 
may have is not so well established as to 
be considered proved, in order to test its 
effects Doctors 11. S. Willis and J. Cohen 
of the Johns Hopkins University Hospital 
treated groups of patients with ultra-violet 
rays and controlled their studies by screen- 
ing one of the burners with window glass, 
which does not permit the short ultra-violet 
rays to pau. In their discussion the authors 
point out that the long ultra-violet rays 
may pass, that these rays penetrate the skin 
sli^Uy (about 3 millimeters or one eighth 
inch), that the skin of the colored races 
absorb more ultra-violet rays than that of 
the whites and that the exact difference 
in effects between the long and the timet 
rayt b not perfectly established. 


M 




Tlw paUflott itiidM penou 

with tubereuIotU ol the |Ia»b, of the VxMi 
•ad joints, of the intestines, end of the 4cin, 
and sito some patients with snemis snd 
others confslesoing after operations. Nine- 
ty-one wen treated with unscreened lamps 
snd 47 with scteened lamps. When all of 
the cases wen considered it was found that 
just as many cases imiwoved without the 
short ultra-violet rays as with them, but 
the patients with tuberculosis of the i^ds 



was pnssnt e d to tbs FisM Mussum 
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pncioos emsnU, svsr discovend 


showed a higher percentage of improve- 
ment under the ultrs-vinlet than those with- 
out. The authors found that the patients 
who were receiving the short ultra-violet 
rays felt better, ate better, and gained 
weight better thiui those who wen receiv- 
ing the screened rays. They feel that this 
wu not a mental effect, since the patients 
who received the screened rays did not in- 
dicate anything like s similar beneficial 
effect. 

Studies of this type help to establish 
sclentiSeally the actual merits of such meth- 
ods for the treatment of disease. They 
should, however, be made on a much larger 
scale snd vrith a more certain contnd of 
all of the factors concerned.— M. f. 

Old, Old Story Won*t Down 


W ILL ancient seeds sinroat? The editors 
of all scientific journals receive this 
question about once a week, yet no matter 
bow often the belief is down^ it will not 
suy down. The same question Ims been an- 
swered by Iftture (Lntdon) which sutes; 

"For many years now, a popular bdief 
has ealsted that seeds which have been re- 
moved from ancient tombs retain their 
ability to germinate. Wheat grain, the so- 
called ‘mummy wheat', hks been a ease 
in poiat for severd deeadas. This question 
was brought forward again during the dis- 
: covacy and eaaminatiow of the tomb of 
Tutankhamen in 1923, by Howard Carter 
and Lord Carnarvon, and has received 


attastion from virions qiiBtati liMa Aai 
date. Now aaoAsr eUm bes been made by 
an Americaa fmner, ^ wheat taken 
from the tomb of Tntankhaasen has been 
made to grow, and thia fiet has received 
much pnfalictty in the press. It is all a ques- 
tion of viability. 

‘The viability of a seed depends on 
several factors, both internal and esternaL 
Some seeds will not germinate immediately, 
and are said to be dormait, such dormancy 
again being conditioned by after-ripening 
processes, and so on. The result is that 
seed viability varies considerably within the 
plant kingdom. For example, the acorn is 
viable for one season only, whereas charlock 
will last for 20 or 30 years. Hawthorn, 
even given germinating stations, remains 
dormant for the first season; but immatnre 
wheat will g<srminate, given the necessary 
conditions, as seen in the case of wheat 
germinating when still in the ear, during 
a wet season. On the other hand, mature 
wheat is viable for some eonaiderable time. 
Not only that, the grain can withstand ex- 
treme conditions to an exceptional degree. 
Other planti show a similar tendency." 

The same subject was dlacussed in 
Nature many years ago by W. Bolting 
Hemaley, who stated that "kidney bean 
seeds, which had remained in the herbari- 
um at Tournefort for 100 years, germi- 
nsted; and Mimoea pudica will remain 
viable for 60 yeara. 

“But the viability of wheal thousands of 
years old is a differmit matter. Sir E. A. 
Wallla Budge states in the Time* that grain 
from a tomb of date 1200 b.c. was tested 
for him by the late Sir William Thiaelton- 
Dyer at Kew, and gave negative results. 
Many others, too, have tried since, with 
similar results. Yet, such positive results as 
claimed by some, need explaining. 

“The question is: Were such claimanti 
sure of their wheat? For hundreds of years, 
the halls of tombs have been used as gran- 
aries by the natives. Hm grain can con- 
ceivably be ascribed to' that, and therefore 
possibly be only a few years old. Also, 
‘mummy wheat’ baa become so popular 
that guides have resorted to tricks whereby 
they dig up ‘mummy Wheat’ (in the pres- 
ence of the tourist) which the guides them- 
selves had placed there some time before. 
So far, there has not been one authentic 
esse of ’mtirnmy wheat’ being viable, and 
it if extrerady unlikely that there ever will 
be. A viable teed ie ^11 living and there- 
fore reaidring, however dowly. Decay is 
therefore taking place, since there is no 
anabolism. Such decay varies in rate; but 


dbtg u bebg 4» Hfthukm of fcodM 
knovdedge ef chaariiMil landuMMals. 

Recent improvomenta fat metaBnrgjr le- 
quire UiJier grsdea of xfaie. Fonmely prime 
weatara spdter was the ataiufawd ef qaaUtr, 
but now the stage lua been xeaehed when 
electrolytlo sine of 99.99 percent purity is 
the standard. The new prooeis is expected 
to produce rino fully ea pun as any com- 
mercially available todey,— A. S. 8, 

Anti-Knodc from Ocean Water 

O CEAN vreter vrlll become to a greater 
extent the source of chemicala from 
which anti-knock compounds lot motor 
gasoline are made if experiments now far 
progress prove auccesaful. The Dow Chem- 
ical Company and Ethyl Gaariina Corpora- 
tion are undertaking a joint venture for 
furtbo- productioa of bromine from oeaan 
water. IIm Dow Cbonical Company U the 
largest manufactorer of bromidea In the 
world. Ethyl Gasoline &>rpotation la a snh. 
skliary of Genml Motors Corporation and 
Standard Oil Company of New Jersey, and 
ia now the largest user of bromides in the 
world. It minufsctures an anti-knock com- 
pound for gasoline marketed nndsr the 
trade name “Ethyl.” Ethylene dibrondde is 
used ia the manufacture of Ethyl laid and 
the popularity of Ethyl gasoline has greatly 
increa^ the demand lot bromidea. 

Under an airangement with Ethyl Gaso- 
line Corporation, The Dow Chemical Com- 
pany has undert^ea to construct and equip 
an experimental plant for the extraction of 



it ia not likely that it b so slow ss to last 
over thousands of years.’* 

Still the story probably will not down. 

New Una Procew 

A REVOLUTIONARY new process ol 
producing hlgh-frade metallic sine 
by tlm me of methwie or aatnral gas at a 
reducing qgwL dbvbed by Chariea G. 
M^ler, metallurgtati^tt the Paclfie Experi- 
nutat Station of tha U,>9^ Bureau of Mines, 
wM detoribed at feent meatisg of the 
American Zinc laa^e hrid ia St Louis. 

A ciitkat cd nbe smehing with the 
ob^ of redaolnc produetiea ooeta and 
iaiHQvhw the queUtylof the litie was baf^ 
by Um Bureau of RUam three yaen a^ 
’’{Im new p r ocess is. a fay-prodnet of thm 
btuie atudimt und i» nddhionrily romark- 


right) from tfw dust axpbaioa 
iavaatlgatiiwis hoMu .in Viigiaki 

bromine from ocean water. A etrip of land 
throe fifths of a mile in width and eriend- 
lag from the Atlantic Ocean to Cape Feer 
River— about two mto north of old Feet 
Fhher— has been nc(pind for the pntpoce 
of loceti^ the experimentel phuri- This 
locatioa ft about 11 infles aonlk e! WQ- 
mingioB fai New HinotM County, . North 
Carolini, The plan jifovidea feir odiising 
oceeg water and, eRm extreetfatf-dte fan>- 
mlaeirffiwhrilin g intn fiiy Foor WNr. It 

gin In twar 

of.havfng ^ ukperimentq} |hitt in 
dtm during dm m dsa n t yetf. If the plea 
ptovm foeriUe, the two eo mO nnim intend 
to eeganfaw n atiheMiriy co^pprotfcin.ead 
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■IpradoetioB 

AoeenUng to Unitod Sutos Bomwi of 
MiMt SgWM, the Iwomlae ncowred in 
1930 bf tbo pitMlucon fiom Batnnl brine, 
•ad ^ taomine content of bittern* mod 
la Ao Buimfutnre of bromine compound*, 
im MS2A00 pmmd* valued at 2,109,974 
doQara. Tbk ira* an increaae of 32 percent 
la quantity and 20 percent in value ovw 
tba output of 6*414,^ pound* valued at 
1,7S9A2S dollar* in 1929. In 1930 m in 
1929 tbe lncrea*e vra* due in moat part to 
bromine required for ethylene dibromide 
need in tbe manufacture of Ethyl gaaoline. 

—A. E. B. 


A Dlctel on the Race Track 


reinforced compartment of approximately 
100 cubic feet volume. Engineer* in the 
Bureau of Chemiatry and Soil* are now 
conducting experimenu to determine the 
proper venting area neceaaary to jnrotect 
huilding* of variou* dze* in industrie* aub- 
ject to dust explosions. Dust explosion* are 
produced in the experimental house at will 
by blowing starch, flour, grain dust, or 
other powdered combustible material from 
a number of hemispherical cup*. The dust 
cloud is ignited by blowing it on a heated 
electric coil. 

There are at least 20,000 indusuial planU 
in the United Stales subject to danger 
from dust explosions, the department en- 
gineers say. These plants employ more than 
a million workers and manufacture prod- 
ucts with an annual value in excess of ten 


T O our knowledge the first Dlesel-en- 
gined racer ever to be entered in a race 
on tbe Indianapolis Motor Speedway, C M. 
Cmamin** car made such a good showing 
during the anniial SOO-mile race on May. 
30 as to excite widespread interest. Mr. 
Cummins, the designer, of Columbus, 
Indiana, is a builder of marine Diesel en- 
gine*; it will be remembered that last 
year he installed one of hi* standard marine 
oil-boming engines in a Packard chassis 
and made a nouble trip from Columbus to 
New York and return (See SaxNnric 
Amxricar, May 1930— Editor). 

While the Cummin* racer finished twelfth 
in a fidd of 17 cars, its performance was 
good. During the entire race it did not 
make a single stop, and it survived tbe 
costly 16-cylinder creation* and some of 
tbe eights. The cost of the oil consumed 
as fuel for the 500 miles wu apinoximately 
t2A0— the per mile cost therefore figuring 
out at less than one half cent. The Diesel 
racer’s speed averaged 86.17 miles an hour. 

Study Dust Ezploglong 

I N its effort to reduce the loss of life and 
property resulting from dust explosions 
in industrial plants, the United Sute* 
Department of Agriculture has built an ex- 
perimental "dust-explosion house" at Ar- 
lington Farm, Virginia, which is equipped 
with swinging iron vent doors and windows 
to permit the force of the explosion to 
escape without blowing up the building. 
The "dust-explosiun house” is a heavily 
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billion dollars. Among the variou* products 
which yield explosive dusts are grain, starch, 
sugar, wood, paper, rork, fertilizer, dried 
milk, chocolate, rubber, and sulfur. 

A New Endurance Flight Record 

T he fuel economy of the new Packard 
Diesel airplane engine was again demon- 
strated when pilots Walter Lees and Fred 
Brosay kept a Beilanca plane, with enlarged 
wings and a Packard Diesel engine, in the 
air over Jacksonville Beach, Florida, for 
84 hours and 33 minut^ landing at 7:20 
P.M. on May 28. Replying to our congratu- 
lations on this splendid achievement, Alvan 
Macanley, President of the Packard Motor 
Company, gave such an interesting ac- 
count of the successful flight and the two 
previous ones that we asked for, and were 
given, permission to publish hi* entire let- 
ter. It will be noted from this letter, 
which follows below, that even after set- 
ting a record that promises to stand for 
some time, the plane landed with sufficient 
fuel for another four or five hour* of flight. 


"Dear Mr. Munn; 

“We very much appreciated your tele- 
gram received this morning, congratulating 
US on tbe performance of the Packard Diesel 
at Jacksonville Beach. Florida, where we 
won the world's record for continuous non- 
refill flight by nine hours and ten minute*. 
As you well know, a test of tbe kind we 
Undertook requires sound fundamentals, a 
trained and conscientious personnel, and 
several months of careful preparation. Our 
two aviators oven went to the extent of 
dieting, losing about 10 pounds each, in 
order to favor the success of the venture. 

*So far as I know, neither Walter Lees 
nw Fred Brossy, our pilots, is a dramatic 
writer. If either were, he could tell an in- 
teresting story of the. last two flight*. We 
made thee attempts. In the second attempt, 
when within an hour and fourteen minute* 
of the world’s record, a terrific storm 
broke that was appalling in its intensity. 
The aviators were flying on the beach, water 
on one side, jungle on tbe other. They 
recognised they must either escape the 
storm or land with the record aliMt in 
sight. The rules required them to keep 
within observation of the flight official*. 
Tltey headed for the storm and measnred 
h* height and width, hoping to find a way 
up or tbrongh. Up was apparently ooi of 
the quesdoB, a* they would have gene ont 
irf the view of the flight officials. It was 
evident the black cloud* were too heavy 
to aee throngh, U they were at any con- 


siderable height. They skirted the whole 
front of the approaching storm and fonnd 
no opening, so they returned to their beacon 
to await the poMibiiity of riding out tbe 
storm. As it broke upon them it was in- 
creasingly evident tbe storm could not be 
master^. For a time they circled closely, 
one man with his head out of the window 
keeping the beacon in sight, and the other 
piloting. The rain meanwhile descended in 
torrents, accompanied by a high wind. It 
became worse and worse until navigation 
became almost impossible as dusk deepened. 
Finally the pilots were obliged to make a 
hurried landing 11 miles down the bench 
and actually nut of sight of the official 
observers, so they were unable in this sec- 
ond attempt to get even credit for having 
broken the American record, a* they did by 
a comfortable margin. 

“The third and successful effort was less 
dramatic, but still very interesting. Through- 
out all the trials tbe motor functioned per- 



sions, and the ignition coil in front 


fectly. They arose from the beach easily 
regardless of tbe weight of tbe plane in 
comparison to the size of the wings. They 
drew for fuel first from the belly tank, 
releassbly attached to tbe under side of the 
fuselage. On attempting to release the belly 
tank, however, it wouldn’t release and they 
had to carry it about 12 hours before they 
ingenioiudy contrived to trip the latch and 
drop it upon tbe beach. Then they began 
to use the fuel stored in five-gallon can* 
in the cabin and all went well until, after 
emptying one of the cans and throwing it 
out, it caught on the stabilizer brace. Mr. 
Brossy, the pilot, at intervals attempted by 
banking and diving the plane, to dislodge 
tbe can, but without results. Finally Walter 
Lees, the senior pilot, crawled back into the 
rear of the plane, slit the fabric, reached 
out and was able to remove the obstruction, 
which had become a serious menace, after- 
ward* sewing up the fabric and repairing 
it so that it lasted to the end of the flight. 
After that, they had a few near storms but 
wound up the flight successfully and un- 
eventfully and settled on the beach just 
before nightfall with sufficient fuel to have 
continued the flight for four or five hour* 
longer. 

“An interesting fact was tbst they were 
unable to gage accurately the proper pro- 
portions of fuel oil and lubricating oil to 
take aloft. They found a* time passed that 
they bad too much lubricating oil, so they 
simidy dumped it in the tai^ mixing it 
with the fuel oU, and constuned both. About 
15 galloBt of lubricating oil wen used in 
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tlite my. Towards tbo Uttor put of the 
test, th^ore, they were being driven by 
lubriosting oil It didn’t seem at all' to 
bother the motor, which will run on almost 
any liquid fuel. It docs very well, you know, 
on kerosene. 

“While in Jackronville no effort was made 
to stretch the mileage or to travel at high 
speed, it is significant that the distance cov. 



Passenger safety is increasing on 
onr scheduled ak tranqtort lines 


ered wu considerably more then enoogh 
to ffy from New York to Europe and re- 
torn without touching land for refueling, 
or to make the round trip from New York to 
California and return. We shall have more 
eaact figures os to the distance traveled, 
which has been estimated at 6600 miles. At 
that figure the plane could have flown around 
the earth with but three stops for supplies. 
Cordially yours, 

Alvan Macaiiley, President” 

Aviation Significance of 
Piccard's Flight 

O UR newspapers have “covered” Pro- 
fessor Piccard’s splendid flight in so 
complete a fashion that we will not bur- 
den ou readers with a complete story. We 
will endeavour to answer but one question. 
Has this balloon expedition any signifi- 
cance for aviation? It has. 

It is only a question of a yeu or two 
befme practical experiments will be made 
with altitude planes in which the passen- 
gers will be seated in a hermetically sealed 
cabin supplied artificially with air at 
ground level pressure; the engine will be 
supplied with superchw'ged air so that 
power will be maintained at altitude; 
greater speeds will be attained than is pos- 
sible in navigation at lower levels. 

Also in a few years more, the rocket will 
be the subject of practical experiments for 
carrying nudl across the Atlantic. If a rock- 
et can be projected high enough, it will 
enter a region of very thin ahr, where the 
air resistance will be almost ne^lgible. We 
do not believe in rocket airplanes, but we 
do believe that a rocket dmigned on the 
principle of a projectile can be made to 
work nhimately. 'The rocket will rise to 
great heights, and travel along a parabola. 
Just like a shell, with the advantage that 
for the major part of its flight it will be 
flying in what is, td all intenu and pur- 
poses, a vacuum. Professor Piccard’s flight 
will give ns more date obont the strato- 
spbsre, that region of the atmosphere, more 


Aon 12,000 n»Mrs in htl^ vdiera the 
temperature no longer drops as dtitndo is 
further increased; that, at least, is the gen- 
erally accepted theory. Any such date will, 
of course, be invaluable to designers of al- 
titude crsdtr—A. K. 

Airplane Reliability 

I T MAY be true that the aviation industry 
is passing through a period of depres- 
sion and adjustment; aircraft manufac- 
turers have been particularly hard hit and 
inventories are being adjusted only by 
severe price cuts and strict limitations of 
production. In air transport operations, on 
the other hand, progresa is rapid and en- 
tirely satisfactory. 

The Aeronautical Chamber of Commerce 
reports that during 1980, 84 air transport 
lines reported a total of 28^33,967 miles 
flown in scheduled operations, or an in- 
crease of 42.4 percent over 1929. Still more 
remarkable is the increase in passengers 
carried — 385,910 passengers were carried on 
scheduled lines in 19%. This is an increase 
of 220,647 passengers or 134 percent above 
the number carried in 1929. Passenger miles 
for the year 1930 total 94A45.744. The 
average length of a passenger trip, for the 
year as a whole, was 245 miles. 

Still more remarkable is the progress 
made in reliability and safety. 

Less than 7 percent of the total trips 
scheduled by the 34 lines were not com- 


inidy Rlnatrated by aa aocompanyhig ehait 
The first burst of passenger tnAo iaeraasod 
the fatalities per hnntM thousand pas- 
sengers carried to something like 2S in 
19^ By the middle of 19S^ the graph 
shows that the number of fatalities sank to 
six per hundred thousand and the trend of 
the graph is evidently sharply downwards. 
While there is no doubt that possengor air 
travel is still far from approaching railroad 
safety, it it quite evident that the airplane 
is getting safer from day to day. — A. K. 

A Proedeal Aircraft Fire 
Exdngnighar 

T O anyone who has seen an airplane 
crash to the ground and burst into 
flames with the occupants pinned benaalh 
the wreckage, fire hazard remains an nil- 
pleasant memory. Anything that can be 
done to minimize fire hazard is worth while. 
Pending the development of the furi-oil 
aircraft engine, one of the most practical 
safety measures is the installation of per- 
manent fire extinguisher equipment on 
board the airplane. 

One of the effective fire extingnishets 
now available, called the “Lux” extin- 
guisher, consists of three nujor parts. One 
is a steel cylinder containing carbon di- 
oxide at 8% pounds pressure. Carbon 
dioxide is an inert, non-poisonous substance 
which cannot support combustion and 
which pula out aa engine fire the moment 
a cloud of the gas siirronnds the engine. 



Another advanuge of this gas is that it is 
non-corrosive, dry, and clean and does not 
damage electrical or other equipment. The 
steel gas cylinder is usually installed in 
an upright position, behind the fire wall. 
The gas when compressed to 850 pounds is 
in liquid form, and is sealed by a metal 
disk. The second major port of the yippara- 
tua is the control and control panel, which 
is shown mounted at the left. 

When - used on a multi-engined plane, 
the control lever of the extinguisher can 
be set at the position corresponding to the 
engine which is in trouble. When in posi- 
tion, the handle can be pulled back and by 
on arrangement of a flexible cable, run in a 
quarter inch aluminum tubing, be made to 
operate a specially designed cutter valve 
on the cylinder, thus releasing the gas. The 
direction valve then allows the gas to dis- 


pletcd. The trips scheduled but not com- 
pleted total 3275. It is interesting to an- 
alyze the causes that led to abandonment of 
these trips: 91 percent were abandoned 
because of bad weather; insufficient traffic 
accounted for 6.44 percent; other causes for 
1.1 percent; mechanical difficulties were 
responsible for only 1A6 percent of the 
trips abandoned. Hiis is a remarkable trib- 
ute to the present reliability of the airplane. 

As a result of this increased mechanical 
reliability, of the efficient aids to naviga- 
tion installed by the Department of Com- 
rocne, and of the stringent rules 
proposed by the Deponment, there was 
also a highly satisfactory decrease in the 
rate of passenger fatalities for the year 
1930, Mora than 3,900,000 passenger miles 
were flown for each individual passenger 
fatality. Tbia is equivalent to a (done with 
ten passengers flying 15 times around the 
earth at the - equator, . for each individual 
fatelhy recorded. 

The progress in passenger safety is strik- 
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it* **'<* pn**iiT« to tbe nglM 
tdaeted by tli« control handle. To dittrl- 
bote the gee, a perforated ring of tubing 
7/16 of an inch In diameter, the third major 
part, is installed around the engin^ with a 
perfmted loop about the carbureter and an 
otfdai in the carbureter intake. Even when 
the dipetream ie driving the air past the 
engine, the carbon dioxide cloud has pro\«d 
ateedve again and again in extinguishing 
vMent flames. — A. K. 


A New Drift Indicator 

A PILOT may have his airplane correctly 
headed by compass, due north, along 
the line AH in one of our sketches. But if 
the wind is from the side and from ahead, 
as thown by the arrow W, then his actual 
oourae will be along the line AC. He will be 
(Mfting away from the correct course. The 
angle D will be the angle of drifu If no 
correction is made fur this angle of drift, 
navigation becomes hopeless. 

A variety of drift indicators have been 
employed. The latest and perhaps the most 
practical of such instruments is the Pioneer 
Drift Indicator. 

This new instrument is shown in a pho- 
tograph and its installation is illustrated in 
one of our sketches. It is a very light and 
compact instrument and is so mounted that 
observations can be made through the floor 
of the cabin without it being necessary for 
the pilot to open windows or to look over 
the side of the cockpit. 

In the tup of the instrument is mounted 


To make an observation of drift, it is 
only necessary to rotate the screen either to 
the left or ri^t until objects on the ground 
appear to travel in a line along the screen 
parallel to the sight wires. The angle of 
drift is then read directly from the scale. 
In order to correct the compass course, the 
angle of drift is either added or subtracted 
from it. To prevent mistakes in deciding 
whether the ^ift should be added or sub- 
tracted, the instrument itself is plainly 
marked on the right side “add to compass 
heading” and on the left side “subtract from 
compass heading.” 

While flying at night, lighted objects, 
such as street lights or electric signs, show 
up on the screen with remarkable clearness. 
It is therefore just as easy to take a drift 
reading at night as in the daytime, provided 
of course that the plane is passing over 
lighted objects of sufficient brilliancy. 

- A. K. 

Aidg to Air Commerce 

T he Gtamber of Commerce of the 
United Slates is keenly interested in 
the continued progress of air transportation 
and has a special Committee on Aeronautics 
functioning toward this end. This Com- 
mittee is composed of authoritative busi- 
ness men and representative air-line 
executives. The recommendations of this 
Committee to the Nineteenth Annual Meet- 
ing of the Chamber of Commerce are, there- 
fore, worthy of serious consideration. 

There should be, in its opinion, uniform 


Insullatlon of the new drift indicator 
in the fosclago of an airplane. The 
funnd-ahaped cate has a lens at the bot- 



a ground glasa 3^ inches in diameter. A 
leas it inserted in the bottom of the funnel- 
shaped case. At the airplane moves over the 
ground, an image of the ground below is 
thrown upon the ground glass screen and 
objects on the ground appear to travel 
across the screen in the direction of the 
movement of the airplane. The screen itself 
is rotatable and is provided with parallel 
sight wires and an angular scale graduated 
from 0 to SO degrees on both sides of zero. 



of this drift Miceter 


aeronautic licensing laws, and the Com- 
mittee urges those states which have not 
yet enacted legislation requiring Federal 
licenses for aircraft and airmen, to pass 
such legislation. Undoubtedly, this legisla- 
tion would assure not only uniformity but 
a higher standard of flight safety through- 
out the country. 

Again, the Committee urges that the 
states enact legislation enabling municipal- 
ities and counties to acquire, develop, and 
operate airports. 

In spite of the perennial complaint that 
the laws of the country multiply too fast, 
the legislation under these two items, as 
we hope our readers will agree, would be 
entirely legitimate and reasonable. 

The states are also asked to help in the 
local enforcement of the Air Tra& Rules 
of the Department of Commerce. They are, 
perhaps, more likely to secure local «i- 
forcement of Air Traffic Rules than obsetv- 
ance of another famous set of rules which 
we wiH not name. 

The Chamber also urges the extmsion of 
Fedmal airways and the increased build- 
ing of proper landing facilities and air- 
ports. Air marking ia undoubtedly of the 
greatest help to the pilot; to avoid con- 
fusion it should be uniform in chsracta 
and with such uniformity of air marking, 


Chambers of Commerce in every city should 
be concerned. 

Nobody thought of airport zoning a few 
years ago; now the subject is becoming 
acute from two points of view. The ap- 
proaches to the airport must be zoned so 
that pilots are not hampered by tall build- 
ings or high-tension transmission wires. On 
the other hand, the noise and dust per- 
taining to an airport may ruin a pleasant 
residential district. Therefore, restriction 
to airport sites also has to be considered. 


H 



The available supply of helium in this 
country is practically inexhaustible. Moved 
by the recent disasters in lighter-than-air 
flights abroad made with inflammable hy- 
drogen gas, the Federal Government, re- 
versing its previous policy, has arranged 
for the export of helium gas under certain 
restrictions for use in airships. The Com- 
mittee approves and also suggests Federal 
legislation to encourage the development 
of commercial lighter-than-air services. 

We feel that this is altogether a most 
constructive and reasonable report— /f. K, 

The Photo>Electric Cell in 
Fog Flying 

■EXPERIMENTS conducted by W. F. 
Jli Westendorp of the research labora- 
tories of the General Electric Company with 
a photo-electric cell may be of considerable 
service in fog or blind flying. 

Fog consists of particles of moisture, or 
moisture surrounding particles of dust. 
When a beam of light travels throilgh a 
fog, it is partially tllsperaed, partially ab- 
sorbed. At any rate it no longer travels in a 
definite straight line. The eye can no longer 
see the source of light, but notes vaguely a 
certain diffused and weak light effect. 

A photo-electric cell is much more sen- 
sitive to changes of light intensity than 
the human eye and, moreover, with the use 
of vacuum tube amplifiers, its indications 
can be greatly strengthened. 

A photo-electric cell has been mounted 
at the tail of the plane, and provided with 
an amplifying system and two indicators 
in the pilot's cockpit. One indicator tells 
the pilot on which side the light is more 
intense; the other indicator tells him 
whether the light is becoming more or less 
intense. Hence with the aid of the photo- 
electric cell, he can judge on what side the 
airport beacon Mes, and also whether he is 
approaching or leaving the beacon. A neon 
tu^ hat been employed in these experi- 
ments, with a current pulsating at the rate 
of 1000 eyelet a second. The experimenu 
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M far have ban e a ttamaly pmakbi. We 
IwiM to five onr readen man coaq^ ia> 
fomation on tbb intereMing device a little 
Uxatr-A. K. 


Seaplane Float Tect Basin 

I N theae dayt, when faith in the future 
of the Vnit^ Statee aecina to he dightly 
■haken, it ii refreehing to think that our 
obuntry leada at leaat in one or two thinga. 
The new 30 by 60-foot wind tunnel ia the 
largeat in the world and will greatly ad- 
vance American aviation. The new aea- 
plane channel opened by the National Ad- 



apae u p of tlu new teat kit with 
which iavatdgatioaa «f the perfoo- 
manca of airpUnea may be tnada 


viaory Committee, ia alao the largeat and 
moat advanced type of apparatua for teat- 
ing floata and flying boat hulla. 

Some 60 yeara ago, an Engliahman by 
the name of Froude built the firat towing 
baain, in which modela of aurface veaaela 
were towed at a apeed of aome 10 milea per 
hour ao that their drag or water reaiaunce 
could be meaaured. Although marine peo- 
ple are moat oonaervative, thia form of in- 
veatigalion became popular quite rapidly 
and water towing baaina are now available 
in all civilized countriea. The towing baain 
at Waahington haa been active for many 
yeara, and all the important, modern vea- 
aela built for the Navy and for the Ameri- 
can *machant marine have undergone 
model team at thia aution. With the advent 
of aviation, however, the apeeda of the 
Waahington Navy Ya^ baain have become 
inadequate. 

In the new channel at Langley Field, full 
aiu floata will be propelled through the 
water at a apeed of 60 milea per hour. The 
carriage ahown in our photograidi ia built 
of atad tubing, and la provided with two 
driving motora. The carriage mna on rubber 
wheeli, and current ia taken from the over- 
head raila after the fadiion of an electric 
ttoUey car. 

The channd ia aome 2400 feet long. Thia 
eoablea the carriage to maintain an abao- 
lotely ateady apeed for a run of 1000 feet, 
with aufficient margin for acceleration and 
deeeletation. On the carriage are the ob- 
aerveta and automatic receding Inaun- 
meata..Bdow the carriage, aa our photo- 
graph diowa, ia the float to be teated, 
fletUH^ attadmd to the carriage. The 
auipebaion oi the carriage and the arrange- 
ment of the weighing apparatna ia anob 


that the dreg, dw tOk, god the pftdi l ii g 
momanla of Ae float oft aH be meaamm|. 
The trim of die float nan iko be dienged 
to anit the pnrpoeea of the inveetigetion. 
It b expected that tba new channd will 
greatly advance the art of float dcugn, 
giving tu finally fioata whkh will provide 
the quickeat takeoff, the leaat apray, and 
at* aame time the minimum aerody- 
namie reabtance ia the air. 

A queation often aaked b: why can not 
water tunneU he built juat like wind tun- 
neb? The reaton b tlmt water b aome 
800 timee ae heavy aa ab, ao that in order 
to build a water tunnri of a certain aize 
and apeed, 800 timea aa much power would 
be n^ed ae in the ab tunnel. While the 
power required in thb new water channel 
ii not negdigible, it b not nearly aa pro- 
hibitive aa would be the caae for an in- 
stallation whore the float would be at real 
and the water made to ciicubte around it. 

—A. K. 


New Airplane Teat Kit 

of the moat important thinga in the 
construction of airpbnee b the de- 
termination of ita performance. The apeed 
of an automobile h^ at a rule, nothing to 
do with its safety, but in an airplane, cer- 
tain aspects of performance are an inherent 
part of safety. 

For example, it b very important to know 
the stalling speed of an airplane, or. In 
other words, the aloweet apeed which it 
can comfortably maintain when coming in 
to land with ita engine off. Evidently, aafety 
will be increaaed by ability to glide in et 
a alow apeed. Rate of cilmb ia also an im- 
portant factor, aa b the angle of climb. 
To be aafe, an airplane moat have a certain 
minimum rate of climb (400 feet a minute 
is required by the Department of Com- 
merce), and it must abo be able to climb 
at a steep angle with the horizontal so that 
it can clear obstructiona nicely. 

The take-off time ic not ao much a meas- 
ure of safety but a ^rt take-off time b of 
obvious desirability in airplane operation. 

In multi-engined ahipe, it b Indiapenaable 
that flight should be maintained with one 
motor out of commiaaion. A midti-engined 


ahip niUttk oMiaot mtkma' UWhi .1^ 
one motor oqt,( fa aetoal^ more dangacotia 
than a ringb-onginad ^p. 

The determination of all iheM pofnia in 
perfomanoe b quite a difionlt ooga- 
plieated matter and involvea tha nee. qf 
many inatrumeata. Hitherto, theee baiq^ 
menu have been eqiaratdy mountad ttad 
not standordbed, but a new teet kit biWH|iit 
out by the Pioneer Ineiroment Company |a 
calculated to remove many of the difflenhlia 
involved. The various inatnunenta ore now 
mounted in a case which can be hdd read- 
ily in tha obaerver’a cockpit or attadied to 
the instrument board throngh flexible agt- 
ponaion. ^ 

In the top left hand comer of the unit 
there b a clock equipped with a W 
hand, at well aa uuibft xelenaat kfii 
which can be manually cet by meant ^ a 
knob in the center of the front glaas. With 
this, time of take-off can be accurately 
dmennined. 

In ordinary flying, it ia hlifii apeed which 
ia important. Tborefore, the conventional 
air-ap^ indicator ia graduated for bl^ 
speeds. In the new teet kit the ab-opeed 
indicator b apeciaily calibrated for the lo# 
range of (he apeed with graduations at two 
milea per honr. The air-epeed indicator b, 
in principle, on air-tight cose with a flex- 
ible diaphragm in itt center. One tide of 
the diaphragm is connected to the proaaure 
aide of a pitot toboi the othw aide of the 
diaphragm ia connected to the anction side 
of the tube. The difference in preaenre 
moves the diaphragm and hence, the in- 
dicalor. 

It It customary to mount the pitot tube 
pointing outward ahead of the airplane 
wings. Unfortunately, the flow of air snnnd 
the wingc diaturbe the condition at the pitot 
tube and makes it highly unreliable,' par- 
ticularly at low apeeda. Therefore, for 
meeauring the alow apeed of an airplane, it 
ia desirable to hang the pitot tube at the 
end of a long cable tome 40 feet or to 
below the airplane. This is the plan to be 
adopted in the new teat kit. 

Another important feature ia the meaaure 
of the rete of climb. For thb a aenaitivo 
altimeter ia employed which will show a 
change in altitude of 10 feet by a pointw 
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holt ft alao requires care and ingenuity and 
e«tknr htwrovement in instrumentation is a 
deeliadleliK-^. K. 


A Wind Ttinnd 
.'srii)4 twuiela the same principle is 
i: a sropellar draws the air past 
of tM airplane; the modd is 




lw«iajp|id Boaaeats are measured on care* 
inl^i Ai iw t gaod tolances. The reason for the 
poimkity of wind tunnels is that they al- 
lanf,.|b characteristics of the airplane to 
bo aWi#<Uy awl readily studied before it is 


nowau , 

Then are many tunnels now available in 
the United Sutes, at Langley Field, at the 
Army Etation in Dayton, and at the Cog- 
genbim Schools of Aeronautics at Stan* 
ford. Now York University, and so on.. 
ThaoojiiUMWda have a working section at the 
narrswie^ parts of their channels of some 
eight Or nine feet in diameter, and the aver* 
age speed at which experiments are con* 
ducted la from 60 to 80 miles an hour. The 
aiijdane models employed are about 36 
indies in span. These tunnels are of great 
usefnlneas to the airplane designer and in 
skilled hands give him much information. 
They may also be used to determine the 
value of an invention in the moat practical 
and quidest fashion. There is, however, a 
“scale" eAect which makes all results ob- 
tained in these tiumels inferior to those 



The largaat wM taaiMl la dm 
wodd wUch lua Just been com- 
filMadi at Langdey FiaU, Vitgiiiia. 

A Mbeixa air|daM it on tba ftante 
befoto it and a man staadf In itt 
tfcmat to give a aba compmriaoa 

aetnally obtained in flight. This is not alto- 
gethflt a disadvantage since the deaignors' 
•atimatea become more conservative there- 
by. It b, however, highly desirable, from 
a sdenitifio pobit of view, to know exactly 
yrhaf dib teala affect b. Therefore larger 
tmUMUt in wbidi ac«^ laU aim airplanes 
eia be leatad have long been ooaeidtred 
dattaUe. The sole dlfienlty la bnUdlng 
a«^ vety large wind tqmwls b thf qnaw 


tion of the financial expenditure involved. 

The National Advisory Committee fur 
Aeronautics, when the United Statea was 
still prosperous and no deficit faced the 
Treasury, was fortunate enough to secure 
adequate appropriations for the construc- 
tion of a giant wind tunneL This has just 
been completed. No official figures are avail- 
able as to the cost of this tnnnd, but it is 
understood that the cost ran wdl over a 
million dollars. 

The tunnel is in the form of a huge, flat- 
tened out figure of eight. The wiwking sec- 
tion of the tunnd is placed at the center 
of the figure of eight, where there is a break 
in the walls of the channd. The air flows 
past this break in the walla without any 
deviathm, the entrance cone and the exit 
cone from the working section being care- 
fully designed to this end. The actual work- 
ing section — the section where the airplane 
is to be tested— is 30 feet high and 60 feet 
wide, so that an average full-sixe airplane 
can be tested. 

The air is drawn past the working section 
by two large propellers, each 34 feet in 
diameter, and each driven by a 4000 horse- 
power electric motor. The air drawn past 
the propellers is then carefully guided past 
vanes, flows back in the return channels 
(which ore the top and the bottom respec- 
tively of the giant figure of eight) and is 
then again guided back into the central part 
of the tunnel. With the propellers working 
at full power, a maximum air speed of 115 
miles per hour is produced in the working 
section. 

The airplane to be tested is placed on a 
floating platform, and supported aloft by 
hinged tubular struts. These struts transmit 
forces to six balances placed below, so that 
the three forces: lift, drag, and transverse, 
and the three moments: pitching, rolling, 
and yawing or turning are automatically 
measured or weighed on the balances. All 
measurements are simultaneous and a 
marked card emerges from each balance, 
not unlike in principle to the weighing 
machine ticket offered in our drug stores I 

The tunnel was oflicially opened recently 
at Langley Field, at a ceremony attended 
by leederi of the aviation Induatry, and 
representatives of government aviation de- 
partments. The tunnel was so huge that the 
audience was awed; the impresoion waa 
similar to that produced by a cathedral. 
One aircraft constructor expressed the gen- 
eral feeling very aptly: “I don’t bdieve it. 
They do it oil with mirrora." 

The new wind tunm-l will not diaplace 
all otW tnniieb; it will merely extend and 
clarify their reaulta. Nor will it replace 
ootual full Sight testing. But it will be a 
morvallotM instrument for reeeercb. 

The ecientific pilot will clamber aboard 
on a hmg, movable ladder, give the aignal 
for the atarting of the tunnd propellen, 
preee a button and etart hit own uigine. 
Then be will be actually flying.' The huge 
platform will be pitched or tuned at wfll, 
and accurate ofaaervations under conditions 
aimnlating actual flight will be quickly and 
readily made.-,4. K. 


PUuM TjrpM in Army ManeiiTvrs 

rnSE dramatic maneuvera tiiroagh the 
Xmid-weit and the eait of the Amy’i 
Firat ProvUoaal Air Divioion, oompoted ef 
672 planeo, wen carried out taeceaefnlly in 
Uuy with no aertooa aeddent to any pilot 



or plane. The planc-milee flown tolallc 
well over 3,000,000. 

The 672 planes participating in thee 
maneuvers were divided into the followin 
types and makes: 


Bombardment: 

Light Bombardment : 

Attack: 


10 Cnrtisa Oindora 
34 Keystone Bomb- 
era 

36 Douglaa BT 
70 Curtiaa A-3 


Observation: 142 Douglaa Obaerva- 
tion 

63 Curtiw Falcons 
60 Thomas-Morse 
Observation 


Transport Croup: 23 Fokker Tkans- 
porta 

11 Ford Transports 

5 Douglas Trans- 
ports 

4 Sikorsky Trans- 
ports 

2 Northrop Trans- 
ports 

Photographic: 2 Fairchild 

Total 672 


Engines naed to power the 672 planes are 
divided into types and mokes at followt: 


Pratt & Whitney Waip 289 

Pratt & Whitney Hornet 119 

Cnrtisa Conqueror and 0-12 214 

Wright Whirlwind J-6 45 

Wrifdit Cycirae 16 

Lib^ 81 

Curtiss Hex 1 

Toul 765 


New Oll-leM Bearing Blaterlal 


pjlACnCALLY all lOHmUed “oil-leM" 
A metal bearbiga are mounted without oil 
or greaee in motors wUoh turn only a few 
revo^iona, and then ate idle for a con- 


A new 


meet of the ontput. 

’ aeU-lubticatiag becring metal re- 



- twatlr developed ean dto be wed with lv> 
bticent initeed oi the preeent oQ-requirinf 
heuibg mMteralB. If the euppljr, or Ua, ol 
lubricent ehould for any rewon become 
inadequate, thii new belong metal ia ca- 
pable of renting the beating action of fric- 
tion for a conaiderable length of time, by 
meani of Ita own lubricating qualltiea. 

Thia new bearing metal ia the reault of 
.counlleaa teata to determine what materials 
reduce friction most. When these were dis- 
covered, it was found that they could not 
be Incorporated in an oil. Therefore, they 
were put in the bearling Itself— right where 
they are needed. 

Ihe bearing is made by mixing one or 
mture metallic powders with one or more 
materials yielding a soapy aubaunce. The 
ingredients are put in a cold mold and sub- 
jected to a pressure of approximately 40,- 
000 pounds per square inch. The tempera- 
ture is gradually raised until it reaches 
about 400 degrees Fahrenheit— nearly twice 
that required to boil water. After keeping 
the mold at this tempwature for half an 
hour, the pressure is raised to 200j000 
pounds per square inch. The prewure is 
then released and the mold allowed to cool. 
The bearing is tiien removed from the mulii. 

Bearings made of this new material can 
either be made to certain specifications, 
according to the mold used, or they can 
be made in blank and machined to the 
sixe desired.- -A. £. B. 

The Mechanism of Swallowing 

F or many yean physiologists have 
studied the mechanism of swallowing. 
Aa pointed out by A. E. Barclay, once 
swallowing hw started, the human being 
has no control over the mechanism. We 
can swallow lying on the back, on the face, 
or even upside down, but, regardless of the 
position, once the act is storied it is im- 
possible to stop. For this reason numerous 
accidents occur, such as the swallowing of 
Mfely pins or other unusual objecia which 
happen to get into the mouth. 


SCI B » 1 1 r I C A 'Si R RICAN 

the Intrleacy u well m enormoiu ate- 
[ ehaiilcal efieiency of the human body. Aa 
f an example of what happeai when thing* 

I go wrong. Doctor Bar^y citea the dif- 
&nlty of having mucus otlck Just below 
the nuol pharynx. It is at a point jutt too 
' low to be dislodged by aniffling and just 



In the hydrotor, autaanatkally 
weighed batebea of quick lime ore 
treated with exactly enough water 
to hydrate the lime in the process 
for making lime from oyster shells 

tm high to be swallowed. No matter how 
liard we swallow or how hard we aniffle 
nothing liappens, until, by purely mechan- 
ical action, the mucus reaches a point 
where suction ran be exerted on it from 
either above or below. 

The phases of swallowing, as outlined 
by Doctor Barclay, include closing of the 
nose and mouth, raising of the larynx and 
obliteration of ita upper part by the tongue, 
obliteration oi the pharynx by raising the 
larynx and retracting the tongue, opening 
of the pharynx with the closing of three 
outlets, whereby native pressure is estab- 
lished. This is established by dropping the 
larynx and allowing the tongue to go for- 


wbidi ptodtiee a pranpt tad Biartfwili 
movement ol the materU from tbe SkuBi 
to tbe stomach,— ~Af. F. 

New ProceM for Removing Cwm 

A new pioceae for removing tbe noldie 
gooes, hydrogen aulfide and sulfni 
dioxide, from gases, which will create tre- 
mendous savings for the petroletim bubittiy 
and the natural and manufactured !■* h>‘ 
dustrlea, was announced at a reeeat meet- 
ing of the American Chemkal Society, fbe 
process, the invention of R, R. Boifiami, 
director of research for the GinUer Onpeca- 
tion and a recognized authority om' Ae 
purification and liquefaction of gaaea, 
employs triethanolamine, a new type, of 
chemical reagent of such high abaofption 
capacity tliat amall mechanical equipment 
is required. According to Dr. Borioom, the 
suitability of triethanolamine for sq^ a 
purpose has been definitely settled through 
the experience of the Helium Company in 
the operation oi its carbon dioxide removal 
system at Thatcher, Colorado. — A. S. B. 

Pure Lime from Oyster Shdb 

A FLOURISHING industry that uses 
oyster shells as its raw material and 
produces an exceptionally pure grade of 
lime is described by J. B. Nealey in a recent 
issue of Chemical and Metallurgical Eugi- 
neering. Ordinary commercial lime, tnch as 
used by contractors, is made by “burning" 
limestone, which, chemically speaking, Js 
calcium carbonate. The chemical industries 
which use lime as a reagent demand a purer 
product and it was because oyster riiells 
are almost pure calcium carbonate that this 
industry sprang up to supply the demand 
for “chemical lime.” This plant, the only 
one of the kind in the world, is operated 
by the Haden Lime Company of Houaion, 
Texas. 

Shells to be made into lime are washed 
to remove tilt, and crushed to a uniform 
size. They are then fed into gas-fired rotary 



Clean oyster shells are fed into the firing end of the rotary , Hot Bate from the kila b automatically and co r i e cd y 
gas-fired kila shown with its gas and air piping, and tom- cooled before going to the bins. Thb rotary cooter, 60 feet 

peratnm control at the right. The kiln b 129 feet long long and six feet in diameter, b fed from a bucket conveyor 


• The modem science of radiology has ward. In thb position, the food is passed kilns where they are healed to 2400* 

made it possible to watch the entire act of over the back of the tongue, sucked Into Fahrenheit. The kiln ia 125 feet long, rote- 

swallowing from the moment the material t^ mouth of tha larynx which, after it re- ting at one revolution per minute so that 

touches the tonguo until it passes into the crives the food, drope down to iu normal a Utch of shells posses through In about 

atomoeh. It takea a solid aubttence a half position, thus opening up the wind pipe two and one quarter houn. Burned lime 

second to make the route and a liquid can again after the food has passed. The enfire drops frote the discharge end of the kiln 

do ifte a quarter of a second. The eequence ntechaobhi b controlled by nervous im- into a pit whence it b elevated by bucket 

of e«||fs as now established by the use pulses which eteablUh condiUona of mo- conveyors to a. cooler. Aft« tbe lima bof 

of tbt X ray is another damonatration of tion, negative pressure, and suction, and cooled it Js oarrind to a gnat steel hqppar, 





SCIENTIFIC AMERICAN 


127 


«|et Mpacitr. Mechanical 
Rme from thU hopper and 
tiMiipoK'it t(|tAydratora where it U nixed 
wM UntMtif '^e right quantity of water to 
“hfdntM* dlh burned lime. This hydration 
yieldt « white peibder which must then be 
pnlverlud to ina*e uniformity in particle 
siie, after which the product is ready for the 


ornamental iron railings, wdded in place, 
and have Sutterlith treads — a composi- 
tion of plaster of Paris, cement, and saw- 
dust All baseboards are also made of this 
material. 

Many advantages are claimed fur the 
welded type of construction, among them 
being the following: rapidity and nuiscless- 


dermatophytids, while the primary foci of 
infection are known medically as dermato- 
phytoses. The dermatophytids, curiously 
enough, do not contain the actual organ- 
isms causing the trouble. 

Other organs besides the skin can be- 
come sensitive, Drs. Sulzberger and Wise 
slated. They believe that this sensitiveness 



BwihHni s two-story, six-room dwelling of arc-welded 
steel ftamw-work. A frame panel being welded to a sill 


storage bins and the automatic bagging 
raachinea. The hydrated lime from this 


ness of construction: use of standard 
panels; flexibility of design; fireproof con- 


3 percent will struction, giving lower insurance rate; 
ten. — A. K, B. rigidity and solidity, eliminating vibration; 
— low rale of depreciation; and soundproof 

r Hmsao Walls. 


A Welded Dwelling House , 

YK/HAT is probably the first completely See Hone of Cure for 

TT welded brick and steel dwelling con- , w, . 

structed by electric arc welding vias re- Athlele 8 Foot 

cently built for and is now being occupied TJOSSIBILITY that a cure may be found 

by C E. Anthony of Larclimont Gardens, JT for the widespread condition known 

New Yorit. It is a six-room, two-story popularly as athlete’s foot was indicated in 

building, 92 feet by 26 feet, with full base- studies reported by Ur. Marion B. Sulz- 

ment and a two-car basement garage, and herger and Dr. Fred Wise of New York 


. for the widespread condition known 


is builf eii a foundation of stone and con- 
crete. 

The eicSire framework and all interior 
partitions were made up of standard size 
panel frames previously fabricated in tlie 


fabricataf panels were then weliled to a 
plate sill, and adjoining panels were welded 
together at their edges m make a solid 
structure throughout. The second flour was 
erected hi exactly the same manner and 
waa welded to the top of the first floor 
sectiona. Electric current for all field weld- 
ing generated by a General Electric 
gtaoline. engine-driven arc welding set. 

Steritpx, a awo-inch wire mesh spot 
weUgd at each juncture and interwoven 
with' fire-resisting, waterproof paper, was 
laid directly over the floor joists and cov- 
ered with a two-inch course ol concrete to 
makf-'np the floor. The roof covering con- 
slstSiatf Steeltex placed directly over fuut- 
inob channel rafters and covered with a 
twtfdoeh layer of Nailcrete, a concrete 
adbqstoa composition of such characlerisUcs 
tUt' nails can be driven into it fur laying completed dv 

thhlglee. A layv of slate shingles was used. up of we 

Tlie outside of the house is finished off 
wi^ t Ipick veneer, inside which is placed organism, which is a I 

of Steeltex, to the top of the second her and severity of ci 


City at the recrnl inerting of the American 
Medical Association in Philadelphia. 

Athlete’s foot, or ringworm of the foot, 
is due to infection with the ringworm 


r 


The completed dwelling with framo 
made up of welded steel panels 


' level. The gables and dormer i 


I alarming extent. Besides the original 


finidie4 stucco. The interior finish of condition of the foot, secondary skin erup- 
Igiuse consists of Steeltex over the tions miy develop. These secondary erup- 
Wjlij^k, and hard plaster. The floors tions are believed to be caused by a special 
tklk ri i ti ed with Aimsttung inlaid linoleum sensitiveness to the ringworm organism 

MBit** feh hocking on both the first and which is distributed through the blood 

SWMid floon. The Mairways are steel with stream. The secondary eruptions are called 


Interior view of the welded frame house showing floor 
joists, partition panels, and Steeltex backing of walls 

use of standard to fungi may be the cause of otherwise in- 

lign; fireproof con- explicable cases of hay fever and asthma. 

' insurance rate; llrs. Sulzberger and Wise attempted to 
ninating vibration; de-sensitize a number of patients by in- 
i', and soundproof jeclions of tiichopbytin, a vaccine made 
from the fungus tliat causes the disease, the 
~ trichophyton. Of 18 patients treoted, 15 

Cure for were either wholly or pariiolly de-sensitized 

PqqI and 10 seemed benefited by the treatment, 

showing either freedom from the trouble 
cure may be found for a relatively long time, marked improve- 

condition known menl, or apparent cure. General use of the 

jt was indicated in method is not justified from the results in 

. Marion B. Sulz- this small number of cases, but the study 

i'ise of New York gives rise to tbe hope that this annoying 

ig of tbe American condition may be controlled. 

Philadelphia. At the same session, four cases in which 

[Worm of the foot, persons who iiad ringworm in their feet 

ith the ringworm or elsewhere and developed sensitiveness 

to other substances as a result of the sensi- 
tive condition of their skin were described 
by Dr. Cleveland White and Dr. Samuel J. 
Taub of Chicago. 

Cottonseed oil, buckwheat, oatmeal, and 
silk were found to be the oflending sub- 
stances respectively in each of four young 
women who consulted these physicians for 
skin eruptions. Three of them eliminated 
the ofl'ending foods from their diet and 
the fourth stopped wearing silk, whereupon 
they all recovered. 

A strange feature of the cases was that 
none of llie patients had had any such 
disturbance iicfore they acquired the ring- 
worm infection. From this fact, the physi- 
cians concluded that in some people who 
have fungus infections the skin is so altered 
that it becomes sensitive to certain foods 
or external irritants . — Science Service. 

mg wM fraiM New Chemical from Apple Peels 

d termt bumIs 

U RSOLIC arid, a new chemical that ap- 
pears to have promising possibilities 
» are increasing to for commercial use, is being extracted from 

[sides the original the waxlike coating of apple peels in a 

coudary skin erup- laboratory of the United States Department 

■e secondary erup- of Agriculture. Dr. Charles E. Sando, of 

:aused by a special the' Bureau of Chemistry and Soil^ who 

ngworm organism for many yean has been investigating the 

hrough the blood chemical nature of the surface coating of 

ruptkms or celled apples, perfect^ the method for extracting 


tlM oaMpoaBd, in the lene el,* ftmim, 
tan $tpU po ta eoe. Rcota^ be hat tent 
•emplee to eereral coi m e rd e i aapcena for 
tindy by their xeeeaieih d^ertmeats. 

Pedi^M the meet promielBg lue for this 
new chemicai i« in the pehit and wniih 
iadnstry. Hie feet that the powder ia reaia- 
■ to the toooh and ia water lepdlant 
d ita uae ia aamishea. Pieliatiaary 
*1 by the Anerioaa Paint and 



' »:C,I 

wel^ iy-wheel oeMila^adtbia the at 
^ ... ... .. ap to a awfy 

more thaa 10 aeoonda maxi< 
muni ia required to brine the fly'^adied ap 
to normai apood. Whoa h ia renhrinc fart 
enon^ the operator eeaaea erankins. the 
band crank ia au t o m a t ically detached, and 
a larce bntton ia di a eloaed which, when 
preaaed, eagagea the atartac with the engine. 
The enormona energy atond in the rapidly 
revolving fly-wheel ia thaa ntiliied to crank 
tha aii|^6e 

The atarter eranka the engine at an initial 
apeed of 750 revolnthwa per minute or 
hl^iar. Thla cranking apeed oiaurea poai- 
tlve rtarting onder the moat adverae condi- 
tiona. Generally apoaking, (allowing for 
different engine aiaea and eharacteriatica) 
the en^ne ia tamed over abont 20 to 25 
revolntiona. To abaorb atreaeea which may 
occur ahonld the engine back-fire, a built- 
in clutch protecta b^ atarter and engine 




that nraolic acid increaoea the gloaa and 
water reaiatonce of cellnlooe lacquera. 

Another effect of adding email amount* 
of uraolie acid to lacqnera ia to extend the 
time required for drying. Thia aeemed to 
Improve the bruahing qualitiea of the lac- 
quera oo treated, eepecially for the firat coat. 

Doctor Sondo haa found that applea differ 
with reapect to the amount of waidike onb- 
otance found on their aurfoce at horveating 
time.Ariuui*a* Block, Deliciona, and Crimea 
Golden contain rrtatively large quantitiea 
of uraolie acid, while Ydlow Tronaparent, 
Rhode laland Greening, and Yoric Imperial 
have much omoller amounta. 

If there la aufficient demand it would be 
poaaible to inodace SOO,(KX) pound* of urao- 
lie acid in thia country annually, It ia eati- 
mated. The principal aonree* would be 
waatea from canning planta, akina left from 
dehydration of apples, and from apple 
pomace, the reaidne produced in the manu- 
facture of cider and vinegar. 

Outboard Motor Startm 

the new Johnaon Ree-KoU atarter, 
a ateel tape which automatically winda 
itaelf into it* container in readineaa for 
the next pull a* soon os it i* rdeoaed, re- 
placea the conventional rope atarter. 

The operator grips the handle, pulls once, 
twice, until the motor rtoita, 'When the 
handle is released the ateel upe winds bock 
into storting poaltioit for the next pull. 

The new atarter is of such simple con- 
atruetbn that it is estimated it will lost, 
without any service neeeasities, for the life- 
time of the motw. It ha* been released a* 
standard equipwnt for Sea-Horse Models 
4, 12, 16, 24, 32, and racing motor*. 

Another starter which operate* on the 
Inertia principle and which may be easily 
installed on any outboard motor, ha* been 
diveiaped by the Eellpae Avlatkm Corpora- 
Hoai, Eart Orange, New Jersey. The manu- 
facturer* dalm that, with this atarter, a 
" chfld can start even the largest out- 

To operate the Eelipae starter, a small 

* i» eppUed to a apin- 

* ennk ia easily tad 


**Hand Raiaed** Panuitea Deatroy 
Ranfe Peata 

'R^LLIONS of small wasplike insects are 
IVX now being liberated on the cattle 
range* of the southwest to destroy the eggs 
of the range caterpillar, a pest which, after 
having hem oomptiatively inactive there 
for 10 years, thrMtena to eat up all the 
range groM over a wide area. 

In the 1914 outbreak nature provided the 
parasites to control the range pest. This 
year entomologists of the United Sutes De- 
partment of Agriculture are providing them 
to help nature renew the supply that boa 
almost entirely disappeared from the region. 

To be ready for the coming of the cater- 
pillars, Government entomologists through 
the winter produced the parasites at the 
rate of fiOjOOO a day and placed them in 
cold etorage at the Tempe, Arixono, field 
station. The vast insect army is now being 
deployed over the groxing grounds where 
the range caterpillar ia pretent in the egg 
stage in large numbers. The tiny parasitee 
will at once attack the caterpillar eggs and, 
'a hoped, quickly reduce the number of 
caterpillars to noruml. 

Similar parositet are being tried i 
against many insect pests, including the 
alfalfa weevil, codling moth, oriental fruit 
worm, and the com borer, but this is the 
first time they have been tried on a large 
scale against the range caterpillar. 

‘‘Range caterpillars,” says Dr. W. H. 
Larvimer, in charge of ffio Department of 
Agrkuhure's work on cefoal and forage 
insects, ‘‘are such greedy and wasteful 
feeders that someUmoa they seem to eat 
from habit rather than from hunger. They 
destroy ue ruga not only by chewing the 
gtaa* down to ^ roots; but also by cover- 
ing any uneaten bla^ .*Hth shed skins and 
poisonous apiiie*, thus spoiling the pasture 
fas the rtoo^ Rooutly tU* peat, long fami- 
liar on range* snd.jpdMuie*, has added cul- 
tivated crop* to R* dirt.” 

N«ir LoMcant Made 
from ParaSn 

P ARAFFIN waa, faneriy a troublo- 
•oaae hy-pcoduet of 


ety M AutimMdvu Ehcfaaeia, fa 

beu known fat aoma tlaaa tW fan 
culo* of the ideal Inhtioant waiaawdaiaR.af 
two hydrogu atom* and one ufabtm.alam 
it boa remalnod for a chamirt of the Staad- 
ard Oil Company of Indiana to Bnidnoo a 
aynthede Inbrioating oil having tbi* kbal 
atruotnro. In tbe natural oila it baa beu 
very dlfiScuh ud expeuive tn aaqatoa 
“olefiiie*" bnt new method* of rnodam n- 
aaoreh have revealed a w^ to rtprit 
fin and aeotne an oil of fadfK 

highly lealaunt to o xl da t haa gai cgifaUe <p 
standing up under higb taBaperntara 

gineer* expUia that the vitooffty ieia. >• 


is wall anited for eover* aarviu at oithet 
thickening low tcmperatiae* or thlnaing 
high temperature*. 

Inveatlgate Indnotrlid Uma for 
Sngar 

D R. E. R. WEIDLEIN, director of the 
Mellon Inrthnte of Indnatrial Reaanreh, 
ha* unounced that the instituthm has lotdy 
begun a broad invertigatioa Into poaaible 
industrial uses for raw ud refined ugar. 
The reaoarch will be carried m by a mdii- 
ple Industrial Fellowship that will be aua- 
tained by the Sugar Institute, Inc., of New 
York, an organixation that rapreoanto the 
cane-sngar refiners of the United Sums. 
The comprehusive program of investiga- 
tion will ho supervised by Dr. G. D. Bui, 
assistut director of Mellon Institute, and 
by Dr. G. J. Cox, Senior Industrial Fellow, 
liiey ud the acimtists who will be Bader 



their diteetioa in onduvoring to find Mjfl 
to develop oso* forangar ia variens ladiu 
trie* will have the clou advlaory ecdlaibari»- 
tkm of Drv L. H. Cnuhei, the apaidal- 
lat, who ia tbe head of MeUon InMtttfo^* 
dopartmoat of reaeoreh ia pore ebandatry. 

Aooordiag to Or. WaidUa, varlou 
rtudk* made bf ptivsM reaaoifdi'yrariMn 
bavo ahwady buBootod xaaalm of H ' “ 


dfavmt the topi Thia o 


.* aaiqio- 

rioc grad* of labdutfag oU, aoeordlag to a 
atatemoBt Jart amd* ^ tba 


atodiad fat-tba.laberataeiaa .of ^ IfaMd . 
lartlfaM. Ma^ot thaw p*opoaafajrdaldi» 
MpiUeoam fegaiMpr.fa nahipM##' : 


AV(^ - 'tM ' ' 

optntioM M iraod fMienritioii. tesdle fin* 
bUm^ and dia MMttfBctare of adhenTM. 
Sofur ia tboufln to merit Narcliing in- 
teadgatioa aa a barfo taw material for em- 
plorment In varkwa bcanohu of chemical 
indnatrr. Fonr chem l ttii headed by Dr. Cox, 
hare began the initial aoientlfic leaeareh of 
the Indaalrial Fetteinhip. Additiona will 
be made to thla tuffr U needed, from time 
to time.— id. E. B. 

Hcah'BMlitant IVnek Inner Tube 

PIEVELOPMENT of a nerr product in 
JLr the robber indiutry hai ju«t been 
completed, it ia indioated in the announce- 
ment by the Geoenl Tire and Rubber 
Company that ita engineera have juat per- 
fect^ a new black tube for truck tirea. 

"Uae of a new beat-reaiating compound 
givea the new black tube iu principal point 
of anperiority orer ordinary tnbea now 
in uae for truck tire caainga throughout 
the country,” aaya Qurlea J. Jahant, vice- 
preaident of the company, in charge of 
production. , 

‘‘Internally-generated heat ia the prin- 
cipal enemy and deatroyer of truck tire 
lubea. Thia new black tube haa proved 
It ia able to reeiat thia heat to a degree 
not previoualy tbonght pomible. In teata, 
ctiona of tito beat red molded tubea, of 
ading mokeo, were apliced to oectiona of 
the new black tnbea. Then they were run on 
teat trueka until the tubes failed. In every 
eaae, the red half of the tube crystallized 
and went to pieces, while the black half 
remained intact, flexible, elastic, and prac- 
tically as good aa new. The pieces of the 
red sections, which broke into small bits, 
were brittle and lifeless and could be 
palled apart with thumb and finger." 

The oecomponying picture shows the 
result of one of ^e tesu described above, 
with the red tidw sections in pieces and 
the block tube section inuct. 

An Eleetrical Hair Trigger 

A new vaemim contact for use wher- 
evor a positive rapid and' durable 
electrical contaot ia needed in circuiu hand- 
ling up to rix amperes continuous load or 
eight amperes Intermittently, at potentials 
up to 390 volta has recently been placed 
on the market|It can be operated by hand. 
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by mechanical means, or by an dectro- 
magnedc agency in conjunction with a tele- 
phone type rday. This contact is especially 
well adapted (or use in tdegraph and tde- 
pbone circuits, for railway switches and 
signals, for fire and burglar alarm systems, 
controllers, advertising signs, rectifiers, elec- 
tric ranges, and other applications where a 
considerable wattage must be controlled by 
a minimum of energy. It operates in any 
position and is unaffected by movement or 
shaking. 

The accompanying diagram preaenU the 
operating deuils of the vacuum conlacL It 
will be noted that the principle is extremely 
simple. It makes use of the daatic property 
of da** to cause the mechanical actuation 
of conucts sealed in vacuum. The bellows 
B, because of their shape and the tempering 
of the gloss, are highly elastic. A slight 
movement of the stem or protruding rod C 
is communicated to the movable contact 
block £, causing it to separate from contact 
block G which is stationary. The spring £ 
mokes positive contact between the contacts 
when no pressure is applied to the stem. 
The contacts are maintained in the evacu- 
ated glass tube A. The leads are indicated 
at /. 

The vacuum contact ia a development of 
Siemens & Holske of Germ;" h;: mt? 
with wide application in that country aa 
well as in Great Britain. It ia now being 
introduced in the United States by the 



The etsctrical hair trigger which 
is explained in the text herewith 


Burgess Battery Company of New York 
and Chicago. 

Operating in a vacuum, the vacuum con- 
tact is free from serious arcing and cor- 
roded contacts. It can handle ita rated 
current os fast as 40 breaks per second. The 
moke and break ore positive and clean, 
without the hang-overs and chattering ex- 
perienced with other forms of contacts, as 
proved by comparative oscillograph record- 
ings. The vacuum contact requires a move- 
ment of only 0.02 of an inch at the end 
of iu stem, which can be brought about 
by a force of less than 10 ouncea, and usual- 
ly but 6 ounces. The temperature rise at the 
rated current is extremdy slight. The cir- 
cuit is broken without arcing at leas than 
0.001 of an inch separation of the contact . 
blocks. The small movement and slight 
force required for operation lowers the total 
coat by the elimination of mechanical links. 
As for life, one of these contocu has been 
operated, at a rate of 10 times per second, 
124,000,000 times without breakdown. 

Paraffin Savea Bananaa 
from Decay 

B ananas can be saved fnmi one of 
their moat costly types of spoilage by 
the s!m|de trick of anointing the ont end of 
the stalk with paraffin. This discovery has 
been mode as t^ result of a joint research 
conducted at Cambridge, England, by R. C. 
ToaqAins of the Low Temperature Station 
and Dr. R. M. Woodman of the School of 
Agriculture. 

One of the most serious causae of spoilage 



The delicata little tube which con- 
trola powerful electrical dreute 

in bananas is rotting which spreads from 
the cut stalk. Molds grow where the sulk 
is cut and cause rot. If the mold growth in 
the cut stalk could be prevented, thia form 
of spoilage would disappear. The some type 
of rot is also found in pineapples and 
melons. 

Mr. Tompkins and Dr. Woodman treated 
the cut stalks of bananas with a number 
of substances to see whether mold growth 
couiu be prevented in this way. Fungicides 
proved to be practically useless. Borai 
copper sulfate, corrosive sublimate, for- 
maldehyde, and potassium permanganate, 
all of which usually destroy fungi, were not 
able to prevent the rot of bananaa. 

Excellent results were obtained, however, 
with substances which block the surface of 
the cut stalk mechanically. Thus there was 
DO subsequent rotting if the banana ends 
were dipped in melted paraffin wax. The 
rutting was also considerably reduced when 
the banana ends were smeared with vase- 
line . — Science Service. 

Ultra-Violet Protective Paint 


nuunced by the General Electric Company. 
Developed particularly to absorb the 
dangerous invisible rays of ultra-violet light 
produced in arc welding, the paint is used 
on the walls and ceilings of rooms in which 
electric arc welding equipment is being 
used. Better adhesion and no tendency to 
powder off the surface have been attained 
in this new, gray, oil-type paint. Petroleum 
spirits are used for thinning the point, 
which dries in approximately two hours. 

—A. E. B. 


Operation Saves Victims of 
Merenry Poisoning 
AN operation which will save the Uves 
J\ of persons who have swallowed the 
deadly poison, bichloride of mercury, was 
described by Dr. Samuel Berger of Cleve- 
land, at the meeting of the American 
Medical Association in Philadelphia re- 
cently. 

The operation is called cecoatomy and 
oonsists of an opening into the cecum, 
which is a sort of dilat^ pouch into which 
open the large and small intestine and the 

Dr. Berger and associates, Drs. H. S. 
Appldmum and A. M. Young, examined 
caiefnlly the bodies of persons trim had 
^ed 1^ pcdsonlng with hkhloride of 
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m«oiir)r. They fouiul that gaiicniM d» 
vdoped in the lower inieetine in a large 
percentage of patienu wl» iWed beyond 
the firat 24 hour* after awallowing the 
poiaon. Thia gangrene waa teaponaible for 
the deatha of these patienta. 

The treatment which Dr. Berger and 
aaaociatea thed inatitnted conaiated of a 
conatant flnahing of the gaatro-inteatinal 
ayatea with water through the opoiing 
made by the cecoatomy operation. Thia 
fluahing interrupta the paaaage of the poiaon 
from the colon to the atomach and averts 
the development of gangrene. 

The procure is only successful when 
performed within a few hours after the 
poiaon has been swallowed. Dr. Berger 
erophasiied. Patienta in whom it waa car- 
ried out after two days or more all died. 

— Science Service. 


Plane To Fly Six Miles High 

AIRPLANES dying at heights of over 
XX six miles, which can reach miicii 
higher speeds than existing machines, are 
being constructed at the famous Junkers- 
werke at Dessau, Germany. Already the 
first airplane to be used for research in this 
work has been constructed with the auis- 
tance of the German Institute for Research 
in Air Communication and the scientific 
Nolgemeinschaft. [See also page 127, Feb- 
ruary 1931 SctENTtric AMEHtcAN. Editor.] 

The mysterious guns of the German army, 
bombarding Paris at a distance of 73 
miles, were the firat practical application of 
the decidedly lower resistance of the 
“stratosphere,” that tenuous layer of the 
atmosphere lying above a height of six 
miles. The chief aim of the new machine is 
to reach high altitudes and to find patlis 
which can tm used as regnlar airplane trade 
routes. It is not built for high ap^ or long 
Sights, since it is regarded as an experi- 
mental laboratory for the study of the 
special conditions prevailing in the strato- 
sphere. High speed can easily be attained 
at these heights. Recording rockets and 
balloons have been previously used to ex- 
plore the stratosphere. 

The airplane is a Junkers metal deep- 
deck, ain^e-motored machine of 60-foot 
wing breadth and 9000 pounds weight. A 
small compressor keeps the air pressure 
normal for the men within the cabin, which 
is double-walled and air-lighL Control of 
the motor and steering is done by levers in 
the cabin working in air-tight shafts. The 
motor itself is of a special type and has an 
sir pump to supply enough sir from the 
thin air at these heiglits. 

On the basis of experiments with this 
machine a new air pump will be designed 
for altitudes up to 10 miles. A large inf- 
lation of scientific instruments forms the 
equipment . — Science Service. 


Stronger AUoyg Cast Under 


E vidence that alloys of improved qual- 
ity may be obtained by casting them 


expMiroental work of a German chemist, 
G. Welter. Alloys which usually are cast 


Jected to hydrostatic pressure before tbeir 
crystalliution. Experimenu were conduct- 
ed under pressures from SCO gradually up 
to 2(M)00 atmos^eres. Resultant improve- 
ments In the material were propmrtionai to 


the increase In pressure, Silicon aluminum 
alloys had their tensile strength increased 
from 10 to 20 percent, and alloys hardened 
under high pressure in general showed a 
denser and less porous structure than those 
made by the normal methods.— /f. E. B. 


Miero-Movlet fm the Amateur 

I N order to give the owner of s 16-milH- 
meter motion picture camera the op- 
portunity to make film records of micro- 



scopic objects, such as the animal and 
plant life found in almost any drop of wa- 
ter, also bacteria, the flow of protoplasm 
in plant cells, micro-cbemical experiments, 
and a host of other fascinating subjects, 
Dr. Heins Rosenberger of the Rockefeller 
Institute for Medical Research has de- 
signed the simple outfit shown in an illus- 
tration herewith. Its essentials aro the 
camera, a microscope, and a stand having 
a focusing and beam centering device. An 
eyepiece permits focusing and seeing the 
object as it is photographed. 


Dr. Rosenberger Is one of that compara- 
tively small group of solentlfio workers who 
have one foot in pure sdence — in this ease 
biology— and the other in refined mechan- 
ics and design. When the designer of re- 
fined apparatus is either a scientbt alone, 
or a mechanic alone, the apparatus gener- 
ally shows the deficiency; it is at best 
only “a square peg in a round hole,” but 
when he is both, the apparatus also shows 
it— favorably. Dr. RoMberger has also 
designed micro-cinematographic apparatus 
for professional biologists but this is vast- 
ly more complex and is scarcely known out- 
side the special field it covers— though it it 
widely known within that field. 

900,000-Volt X Rays 

X RAYS at 900,000 volts, over four times 
as high a voltage as it being used 
in today’s most powerful therapy tubes, 
have been attained by Dr. W. D. Coolidge, 
associate director of the General Electric 
research laboratory at Schenectady. Such 
a decided increase ip voltage, and hence 
increase in penetrating power of the rays, 
was made possible by a system of “cascad 
ing” the tube, an arrangement devised by 
Dr. Coolidge in his work with high-voltage 
cathode-ray tubes. 

The 900.000-voIt X-ray tube. Dr. Coolidge 
said, is built in two sections, in his previous 
work in cathode-ray tube development it 
was found that tubes con bo built for very 
high voltages by the use of a cascade (or 
sectional) system, and that by this method 
there appears to be no limit to the voltage 
which can be used. The target replaces the 
“window” of the cathode-ray tube so that, 
instead of cathode rays being emitted by the 
tube through such a “window,” X rays of 
exceedingly high penetrability are gener- 
ated by the impact of the electrons (or 
cathode rays) on the target. 

By dividing tubes into sections, each 
of which may be good for as much as 300,- 
000 volts, a throe-section cathode-ray tube 
for 900,000 volts was oonstructed some 
years ago. Such a cascade or multi-sectional 
system. Dr. Coolidge found, promises to 
permit the building of vacuum discharge 
lubes for as high voltage as can be gen- 
erated— and voltages of millions are being 
produced in the Pittsfield laboratory of the 



900i)0(M«ft X rnya ore nhtalnad with thia gia« tube 
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Ccnanl Ehcttie CompuiT. The me of the 
cafciude tube applies eqoallr well to X'fap 
and cathode-rajr tubes, since the latter maj 
be converted into the former by the addition 
of a suitable target. 

The blgbest voltage Coolidge X-ray tubes 
used eommetcially at the present time ore 
of 200,000 volts peak capacity, and are of 
two types— water-cooled and air-cooled. 
Both ate adaptable lor X-ray therapy. The 
air-cooled type has been used to consider- 
able advantage in indnstrial applications 
of X rays, since the high voltage gives the 
necessary penetration tetpiired for examin- 
ing the heavier meul objects. Industrially, 
higher voltages would permit radiography 
of thicker metals, and shorten times of 
exposures. 

Quiet Street Car Truck 

F ifty thousand Detroiters crowded 
Woodward Avenue recently to celebrate 
the adoption of “quiet** street cars on the 
city*s municipal system. In the parade that 
was featured were several of the 20 new 
cars recently ordered which are equipped 
with the noise-eliminating trucks. 

The street cor truck is a contribution of 
Detroit automobile experience in a new 
field of transportation. It has been devel- 
oped by Nelson R. Brownyer and a staff of 
engineers of the Timken-Detroit Axle Com- 
pany. They have applied many automobile 
features to the truck, particularly in light- 
ening it, and in carrying most of the weight 
as “sprung** weight 

A i^uction of 3400 pounds per truck has 
been effected. This has an important bear- 
ing on the question of track maintenance, 
a bugbear of city street railway systems. 
But the principal contribution of the new 
truck is its “quiet" operation. Sound tests 
mode in Detroit and Chicago have indicated 
that the same car, equipped with these 
trucks, is 50 percent less noisy in straight 
running on smooth track and in going over 
switches and crossings, than the car equip- 
ped with present type trucks. 

Worm gears eliminate gear noise com- 
pletely. A new type of brake, developed out 
of automobile experience, can not m^e any 
noise in its operation. The brake is a disk 
applied to the end of the armature shaft 


of each motor. The 50 horsepower electric 
motors, the brake and the frame of the 
truck are carried as “sprung** weight, and 
only the dead weight of the wheels and 
axles has “unsprung" contact with the 
track. Lung leaf automobile-type springs 
are used. The clailcring and banging of 
an average car going over a “diamond" 
crossing is changed to a metallic thud as 
the whUls strike the joints. The ends of 


equipment used in the preparation of food- 
stuffs. 

Silver and the precious metals frequently 
occur in ores in very small quantities, often 
little more than traces, but the metallurgi- 
cal methods of today ore such that all these 
small quantities are cnilucted, and in the 
bulk represent a very respectable and in- 
creasing output. Therefore, according to 
Donald McDonald in a recent paper pre- 



the springs are mounted in rubber, and the 
general impression of a running car, 
whether on smooth or rough track or on 
crossings is that it is “light on its feet.” 

Members of noise abatement commissions 
in New York and Chicago, and the head 
of the public health committee of the De- 
troit Board of Commerce have heralded the 
truck as a distinct contribution to the 
health of city dwellers- Prominent street 
transportation officials from as far away as 
Seattle, showed their interest in the devel- 
opment by coming to Detroit for the one- 
day celebration. 

Silver, a Construction Material 
in Chemical Plants 

R ecent changes in the economic posi- 
tion of silver and their influence on 
its price have caused chemical engineers 
to cease regarding silver as “bpllion" and 
to consider its use as a material for the 
construction of plant equipment. Thus, 
pieces of apparatus weighing 300 to 400 
pounds are Iming made from pure silver, 
most of them for handling acetic acid. 
Because of its resistance to attack by or- 
ganic acids, silver is especiolly adapted for 


sented before ibe Society of Qieniical In- 
dustry, large quantities of silver are coming 
automatically upon the market as by- 
products in the production of other metals, 
such as lead, copper, zinc, and nickel — 
metals fdh which there is sufficient continu- 
ous demand to insure the permanency of 
the operatinivs concerned in their pro- 
duction. 

In considering the use of silver as a 
material of construction, it is necessary to 
deal with a plienomenun which is capable 
of affecting some of the physical properties 
of the metal, and which is so peculiar as 
to be almost unique in commercial metal- 
lurgy. Tliis is the power of absorbing large 
quantities of oxygen when in the molten 
Mate— most, but not all, of which it disen- 
gages on solidification. Thus, in casting sil- 
ver, the dissolved oxygen is apt to cause 
blowholes. Further, as a certain amount of 
gas remains in solution even after solidifica- 
tion, the physical properties of the specimen 
are bound to vary somewhat with the 
casting conditions and the extent or ef- 
ficacy of any previous deoxidation treat- 
ment. Such deoxidation enables sound cost- 
ings to be produced by experienced hands. 
A layer of charcoal on the surface of the 
molten metal fur a few minutes before 



pouring is enough fur most practical pur- 

Silver ia tlie best conductor of heat and 
electricity of all the metals. It resists at- 
tack by caustic alkalies. Sulfuric acid does 
not attack it appreciably at room tempera- 
ture unless some oxidizing agent is present. 
Chlorine attacks it, forming silver chloride, 
but strangely enough, tliis insoluble silver 
chloride formi a very bard, impervious 
coating on the silver, which protects it from 
farther attack. 

The most extensive application to chem- 
ical plants evident so far is in the condensa- 
tion and geueral handling of acetic acid, 
which is particularly corroaive at the mo-' 
ment of condensation. Because of its 
superior thermal properties, a silver con- 
denser can be considerably smaller than 
a copper one designed to do the same work. 
The use of silver is spreading to the food 
industries. In the distilled vinegar industry 
the use of copper, even when tinned, hot 
not yldded universally satisfactory results, 
and trouble hu oecur^ when the vinegar 
made in it is employed os a pickling 
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CURRENT BULLETIN BRIEFS 

Short Reviews of BuUetins and Papers on Scientific ai^ 
Allied Subjects, and Where to Get Them ^ 


Tuoufcns IN Lkhtinc Practics 1930 br 
A. L. Powell, deeeribee and Ulwttates 
tome of the leteet devdopmwiU in light- 
inf. General Electric Company, Nda Park 
Engineering Department, Cleodand, Ohio. 
~-Cratit. 

Bouocrapbt or AnoNAuncs, 1929 (Na- 
tional Afhriaory Committee for Aeronan- 
tka) ia a traloable book of reference. Sn- 
perintendent of Document*, Wathington, 
D. C.— 25 cent* (money order). 


AmoNOMT Mam East ia a 119 page book- 
let originally designed u a companion 
to the celeatial globe. Contains mu(^ real 
astronomical lore, in addition to a sur- 
vey of the heavens. Rand McNally and 
Company, 536 South Clark St., Chicago.— 
OnedMar. 

Ricomminoeo MtNiiiuK RgQtnuinNn 
FOR Fire Resistancr in Buiumncs 
(Building and Housing, No. 14, Bureau of 
Standards) is a report of the Department 
of Commerce Building Code Committee. 
Superintendent of Document*, Wa*hlngton, 
D, C.—10 cent* (coin). 

Wiu Dock Foods or North Dakota 
Lakes (Technical Bulletin No. 221, U. 
S. Department of Agriculture) by Franklin 
P. Metcalf, gives the result of detailed 
studies of 500 lakes. Superintendent of 
Document*, Wathington, D. C.—I5 cent* 
(coin or money order). 


Tur Orst acles and Pitfaus or Inven- 
tors by Joseph Roasman, Pk.D., deals 
with an interesting jdiase of invention. It 
Is a complete chapter from Dr. Rossman's 
new book “The Psychology of the Inven- 
tor.” The Inoentod* PubUMng Company, 
1366 New Hampthire Ave., Waehington, 
D. C^rati*. 


The Pharmacoloct of Tbaluom and its 
Use in Rodent CkiNtnoL. (U.S. Dept, of 
Agriciiltare Technioal Bulletin 238). Thal- 
lium, though too danganns for general use, 
is sultaUe where hiijily resistant rodenu 
require extermination. Superintendent of 
Document*, Workington, D. cents 
(coin). 

Brown PotbntiomktrK Ptrometxrs (Cata- 
logue No. 1101, Brown Instrument Co.) 
deaeribes the very latest developments in 
these instruments which have very wide 
industrial uses. Sent to executives by the 
Brown Inetrument Company, Philadelphia, 
Pa. — Grati*. 

Emulsions, Theort and Practice With 
Actual Workind Formulae describes 
seven new emulsifying preparations. Glyco 
Prodtset* Co. Inc. Bu*h TermintU Building, 
No. 5. Broo klyn, N. Y.-C rati*. 

Ldbricatinc Open Gears gives A tested 
formula in detaiL The leaflet may be 
obtained from the link Belt Company, 
Chicago, III.— Grati*. 

The Mellon Institiite and the Award or 
THE American iMsrrmrrs or Chemists’ 
Medal to Messrs. Andrew and Richard 
Mellon {The Chemitt, Vol. VIIL No. 7) 
describes both the old and the new building 
of the Mrilon Institute as well as awards 
to the Field-Marshals of American flnance 
and industry— the Mellon Brothers. Mellon 
Inetitute, f^ttburgh. Pa. — Gratis. 

The QuARTER-HoESErowER Portable 
Motor on the Farm (Report No. 3, 
April 1931, National Rural Electric Pro- 
ject) describes the uses, installation cost^ 
and so on of Nnall farm portable motors. 
This is one of a series of leaflets which 
can be obtained from the National Rural 
Electric Project, College Park, Md^— Grati*. 


Pstcholocical PnmaPLEs in Automo- 
TivE Drivinc (CoMributiona in Psychol, 
ogy No. 11, the Wo Sute University 
Studies) by Albert P. Wriss, Ph.D. and 
Alvhh R. Lauer, Ph.D. analyses the visual 
factors involved in” automotive driving. 
Special apparatus wis darigned for use in 
the studies. The Okie State University, 
Columbus, Ohio.—4IM. 

A Field Key to the Genera or Wnn and 
Cultivated Hardt Trees of the 
Northeastern Unitd States and Canada 
by Mary Franklin Barrett describes a sys- 
tem for finding the nstnes of trees by means 
of characteristics pos s isied by their leaves, 
stems, and winter buds. Mary Franklin 
Barrett, 64 Park Ave., Koomfield, N. /.— 
35 cents. 

Laboratort Tests or RxiNroRCBD Con- 
CRETE Arches With Decks (University 
of Ulinois Bulletin VoL XXVm. No. 34- 
Bulletin No. 226 Engineering Experiment 
Sution) by Wilbur M. Wil^ describes 
interesting tests with specially designed ma- 
chinery. Engiaemng Experiment Stadon, 
Vnivertity of Ulinois, Ur bona. III. — 50 
cent*. 

Research Service for Inddbtrt (En- 
gineering Research Circular No. 5, De- 
partment of Engineering Research, Univer- 
sity of Michigan, Ann Arbor, Mich.) de- 
scribes the splendid facilities for research 
which this institution aSerds. It is profusely 
illnstrsted. Deportment of Engineering Re- 
search, University of Michigan, Ann Arbor, 
Mich.— Gratis. 


Standard Thicknesses, Wekhts and Tol- 
erances or Sheet Metal (Glreular of 
the Bureau of Standards ^.391) gives a 
series of valuable tables Jfludkadag cus- 
tomary practice. Superintmdent of Docu- 
ments, Washington, D. Ct-^.eeaU (coin). 


On the Art or Metallography (Teehni- 
cal Publication No. 421, The American 
Institute of Mining and Metallurgical En- 
gineers) by Francis F. Locu gives his 
Howe Memmrial Lecture and supplies 
valuable bfonnatkm on the structure of 
metals. There is a beautifully executed 
colored plate. The American Institute of 
Mining and MetJlurgical Engineers, 39 
West 39tk St., New York Cityi—36 cents. 


Yearbook op the Carnegie Institdtion 
or Washington, 1930. A 438-psge ac- 
eoRnt of the large amount of reaear^ in 
bfologr, cbemisUy, astronomy, genetics, 
gacqiliyBies, teireMrial magnetism, nutri- 
thHR, pfaysies, physiology, seismalogy, and 
other aelanoea, perfonaad during one year 
by the RRMir brandies of the Institution. 
Carnegie hatitatien of Wasklkgton, Wash- 
ii^lan, D. Cf-dhe dollar. 
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CONTRIBUnONS AND PATENTS SY MEM- 
BERS or Mellon iNSTtrurs or Industrial 
Research DuRiRa the Calendar Year 
1930 (Bibliographie Series, Fourth Supple- 
ment to Bulletin No. 3) by Lois Heaton 
Pugaley lisu the aebievemeots of the mem- 
bers who are oondnetlBg research work at 
that sidendid instittttfon. Mellon Institute,; 
Pittsburgh, Pur-Crati*. 

The Etprct ot Smelter Atmospeeres on 

THE QuiUTT OP Enamels for Sheet 
Steel (University of IlUaois Bulletin VoL 
XXVm. No. 32, Bdletia No. 824, Engfoeer- 
ing EsperloMBt Station) by And^ L 
Andrews and Eaianud A. HertxeQ, deals 
with a highly tedtafoal subject of eon- 
siderable importaaee. Engineering Esperi- 
meiw Station, Unhatity of lllitait, Vr- 
bana, UL—10 cegU. 


The use op CoLLomAi 
Manufacture or Ri 
the ability of oolloidal-sra| 
form tenacious oonduoting 
^asa, and so forth, and 
utilised in the manufacture 
of dectrical resistances, 
radio woric. Acheson OUda 
ton Ave., New York City. 
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and Housing 

Bureau of Standards, dves| 
stmetions for all kii^ of 
them rather Intrloate— for 
holders ordinarily are 


’ inpoH, D. (Lr-id cinti imgifw, wder)l 







Revolutionizes 
concrete construction methods 


Score another triumph for MaMoite 
Pretdwood— now ten^>ered! 

A new Preadwood . . . subjected to 
treatment that does for these grainless 
wood boards what tempering does for 
steel Marvelously increased in density, 
strength, ondin^eiviousnesstonMisture. 

Tempered Presdwood is ideal in 
places where it must withstand great 
strain, abrasion or moisture. Already 
it has reTolutionued concrete construe- 
tioa methods ... the entire fiwm now 
ismadeofthesenewauper^trongboards. 
No bnger is Preadwood’a use in con- 
crete construction limited to form lin- 
ings. Tempered Presdwood cuts 


forming costs to the bone. Requires 
less than one-third the usual backing 
lumber. Eliminates the need of lath 
and plastering. And the entire forming 
system can be salvaged, undamaged 
by use or moisture, for further service. 

Many of the country's foremost build- 
ers and contractors are usingTempered 
Presdwood . . . and finding that it sets 
a new standard for economy and speed 
in construction. And, furthermore, that 
it wipes out hitherto-accepted limita- 
tions in design and application. Write 
for the complete story of this new 
Presdwood a^evement. Mail coupon 
today. 


Masonite 

JL’J. PRESDWOOD 


I MMNtoConwMiomOwbHS 

■ , , mW.W MSft il n »8fc.cg^lB. 

iSSSSi 


Tempered Presdwood is msna&atnred In 
hoerdsH'.M'.K'sad*/i'thick.TheyooiM 
4 feet wide and in 12 foot lengths only. May 
be wotkedwMi terns tools SMd on stsmlud 
ftesdwood end in seme imnner. Also tshes- 



THE AMATEUR ASTRONOMER 

Ckmducted hj ALBERT G. INGALLS 


T he Sixth Annua) Convention of ama- 
teur telescope enthusiasu will be |ield 
at Stellafane, near Springfield, southeastern 
Vormont, Saturday, July 25. This is prob- 
ably the only invitation that will he issued, 
as the Springfidd people tdl us that the 
number oi enthusiasts has now increased 
past their power to nail individual an- 



nouncements, but that the latch-string 
hangs just as far out as it always has and 
always will. 

These wholly informal gatherings usually 
attract several hundred amateur telescope 
makers and naers, men, women and chil- 
dren, and a drive to Stellafane makes an 
interesting week-end. Come in your old 
clothes, or if you haven’t that much this 
sad year, come anyway. If you camp, bring 
along your camp outfit— there’s plenty of 
room— and if you don't, there’s a hotel in 
the village. 


A S WAS stated explicitly in “Amateur 
, Telescope Making,” (the instruction 
book from which the many telescopes de- 
scribed from month to month in this depart- 
ment of the magaxine were made) most 
workers make the concave mirrors of their 
reflecting telescopes by hand, and this 
method has no ^awbacks except to the 
lazy. But if one wishes to do it with a ma- 
chine and actually enjoys concocting a ma- 
chine— in other wor^ if the worker is 
possessed of the true mechanical instinct — 
then a machine is the thing to have and one 
need make no apology for it. One of the 
more serious addicu of the telescope mak- 
ing hobby, Mr. Byron L Graves of Los 
Angeles (336 South June Street) has made 
such a machine, essentially the Porter type 
shown at B, Figure 3, page 151 of “Au- 
teur Telescope Makii^,” 

Mr. Graves, who was formerly with the 
Ford Motor Company and later had much 
to do with airplue development in Cali- 
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fumia, obtained suggestions and help di- 
rectly from Mr. Porter in nearby Pasadena. 
I.aler at our request he described his fun 
in the following letters: 

“With the new edition of ‘Amateur Tele- 
scope Making’ in one hand and a saw in the 
other, 1 built a bench and mounted on it 
the Porter grinder and polisher, assembled 
out of old parts picked up around junk 
piles— with the exception of the gears, 
which are sUndard stock Boston, as well 
as the mounts for the bearings. You are 
mistaken; the grinder is not an engineer’s 
job. 1 know little or nothing about engi- 
neering, having been engaged in the Ford 
assembling and selling business — operating 
Ford branches— fur 19 years previous to 
1926. 

“I had the good fortune to meet the back- 
yard astronomer’s friend, Mr. Russell W. 
Porter, who is busy on the big 200-inch job 
over at ‘Cal Tech,* but not too busy to talk 
to an amateur telescope maker. He told me 
the proper speed to nse on the machine, 
namely 4 r.pjn. for the main table (revolv- 
ing) on which rests the tool, and 1 or 2 
r.p.m. for the mirror disk (in the opposite 
direction). The stroke speed is regulated 
for about 45 per minute. Any length stroke 
may be had by simply sliding the crank pin 
on the old B^es face plate, in or out. In 
grinding I speeded up to 55, with corre- 
sponding increase of speed in table and 
mirror. When it came to final polishing I 
used a weight to balance the load so that 
the mirror just about touched the tool. 

“I got pretty well discouraged once or 
twice when I overshot the mark and missed 
the parabola by about half an inch. I don’t 
know when I have spent as many pleasant 
evenings ss I have had grinding and polish- 
ing and figuring my little six-inch mirror. 
The results? Well, I con count the braces 
on the big tower at the Mount Wilson Ob- 
servatory from my back yard — over 20 miles 
away. My stars don’t have tails on them, 
cither, and they have a dark spot in the 
center under focus and the same over. I 


never had seen another reflecting tdescope 
or speculum, so that Irish preacher Ellison 
did a pretty good job of instructing by 
book. By the way, if that fdkw lived on 
this side of the Atlantic I would Join his 
church and attend every Sunday morning. 
Fox, if he can preach as wdl as he describee 
this telescope thing, I wouldn’t care what 
religion he put out. He told just one lie in 
the whole bwk, namely, the time he takes 
to make a six-inch speculum from start to 
finish.” 

Some months after repeiving the above 
letter, Mr. Craves woo- asked how he was 
making out. This is what he replied: 

'T've been so busy on this new hobby 
that I have neglected my home and family, 
to say nothing of business afldrs. . Porter 
came over from Pasadena and flivg my fitat 
attempt the ‘once over*. He laids^ looked 
OJC. but of course the mirror d^’t amount 
to much— I think he said she hgd- spherical 
adenoids due to too tight lacing^I loosened 
her up and she now shows a louail image of 
a star in or out of focus. 

“The enclosed photograph will givU you 
some idea of how the thing iMca. My 
neighbor on the north said it wouldn’t do 
to have a fire in this neighborhood, as the 
firemen would certainly try to couple an 
engine suction hose to the thing. Neighbor 
on the south made a remark which come to 
me through the ‘grape vine telegraph’— 
namely their maid to our maid to my wife: 
said it looked like 'Spark Plug.’ Well, I did 
cover the end up with an old felt bat one 
night and threw a blanket over the rest 
of it 

“Standard six inch cast iron pipe fittings 
were used for the mount and it is as solid 
as the rock of ages. The only part on the 
job that I didn’t make in my ‘nut’ shop 
back of the garage was the rack and pinion 
for focusing. I bought this for a dollar from 
a second-hand moving-picture supply house. 
The pipe fittings cost eight dollws and a 
half. 

“The setting circles were made of brass 





august • 1981 


SCIENTIFIC AMERICAN 


btndt'ud fattened on with until pint like 
tbote wed for fattening the nameplates 
on electric moton. I had to remove the 
threads on the short nipple and in the 
flange at ita base in order to tiit the polar 
axis to 34*, our latitude. I drilled a couple 
of holes through flange and nipple and in- 
aerted bolls— one on either side— on which 
to hinge the nipple while making the ad- 
justment. Then I locked it in place hy 
means of a bolt acting as a set-scrrw 
(thread in the flange) as you will see by 
the photograph. 

**1110 tube is made of heavy gage black 
iron deotrie welded. I squirted it with 



The "fire pluc or Spark Plug" mounting 


three coats of Duco primer and four coats 
of regular finishing Duco, rubbing down 
with fine emery paper and water after each 
coat. Two more coats of primer would have 
filled it perfectly hut it doesn’t look bad for 
an outdoor fini^.” 

B etween the fire plug mounting that 
when auitably dressed up looked like 
the old boss “Spark Plug" of the well- 
known comics, and the neighbors’ pertinent 
or impertinent comments, Mr. Craves ap- 
pears to have had his money’s worth of fun. 
Just look at the pedestal he used-" -six-inch 
pipe fittings. Then contrast it with some of 
the one-inch fittings that some have used. 
That eight fifty was a good investment in 
rigidity and in appearance loo. To empha- 
size the value of rigid moimiings in even a 
light breeze, here is a note written by Dr. 
T, A. Jaggar, the volcanologist. He is refer- 
ring to Mount Harkness, California, nOOO 
feet high. “The entire mountain lop” 'he 
says, “is shaken by strong winds and the 
seismographs (mounted in a closed excava- 
tion in its top) show a very irregular record 
on windy days. Puils and gusts of wind pro- 
duce records of tremor with considerable 
amplitude.’' Because a telescope amplifies 
vibrations it is fully as sensitive to shakes 
as a seismograph. Even Mr. Graves’ six- 
inch pipe fittings can be no stiffer than 
Mount Harknesa. It is hard to overdo in the 
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NaOAXTKRY TORCB 

A mechanical flashlight requiring No Bat* 
teries. Winding the handle gives a continu* 
ous light anytime- -anywhere. Not affected 
by moisture, heat or cold. An extra bulb is 
carried under the head light for emergency. 
Blue, red or gray metal case, 8J/2 inches long. 
Guaranteed. 410.00. Post paid 
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172 Elmwood Avc., Long Braiurh, N. J. 

VtcJ by Byrd Anar, lie Expcililion and I'ulunel 
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The Splendour of the Heavens 

Rev. T. E. R. Phillips, Seely. Royal Astro. Soc. 

Dr. W. H. Steavenson, F. R. A. S.— ~Editoni 


Eicitteen astronomers, each an authority in his own specialty, 
contribute to this astronomy which covers the modern science 
as adequately us the average intelligent layman requires. There 
is less emphasis on abstruse astrophysics than on the planets 
and other things which the amateur astronomer is in a position 
to get hold of with his own telescope. 976 pages, 1 lO-l illustra- 
tions and 25 color plates. x 1 1 " x 2" — 7% pounds! A real, 
solid, important work. 

$8.75 postpaid 
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Mr. Crave* spoke of the time it takes to 
make a six-inch speculum. Ellison has set 
up a record of something like sis hours 
from the beginning of the grinding to the 
end of figuring, but few of us are l^isons. 
It ia a fact that most new workers will 
spend about 30 evening* making a specu- 
lum. Well, what of it if it’s aU fun, a* Mr. 
Cravea taya? 

Don’t forget the two gatheiinge of amateur 
teleacope enthusiasts— at Springfield, Set- 
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He wanted a 
$500 signature 

and we got it for him 

A FAMOUS English anthor 
was at a Uoim Hotel. He 
felt the manager had gone out 
of his way to make mm com- 
fortable, and often express^ a 
desire to show his af^xeciation. 
One day the manager asked if 
he would mind autograj^L- 
one of hit books, for a foiend. 
Though he seldom signed his 
books, the author gladly sent 
the manager’s friend a $500 
autograph. 

It is our business to make ntry 

g ust as ha|^ as our author 
iend I We think txtnt stnkt 
counts even more than our 
larger rooms ... and popular 
pri^ dining plaas. 

Extra service at these ay 
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(ConiMited from pate 131) 

urn. Fine silver sdBt and condensers, and 
eilver'sllor ups and ooeka are betas fan- 
etally employ^ to orareonie the nuniiold 
troobles ei^eaeed in these partkalar 
industries. 

For the melting and caatlng of the canstk 
alkalis, silver apparatus is employed, uid 
stands up to its work «eIL An appUcation 
of silver which has some slight connection 
with chemical engineering is in the Drumm 
storage battery. This is an alkaline elec- 
trical accumulator which, it is claimed, has 
much higher rates of t^ge and discharge 
ttifw are found vritb any other known type 
and a much greater capacity per unit of 
weight. — A. £. B. 

' SoaploM Cleaniiiig Solntlon 

A CLEANSING solntlon, recommended 
for many household uses, is described 
by SiticcU /'s * (ya. The formula is o 
ered by United States Patent 1753395. A 
mixture of 33 parts silicate of soda, 66 
parts saturated borax water, and one part 
of ammonia is prepared by dissolving the 
borax, adding the anuannia, and stirring 
this into the silicate, thereby preventing 
gelation. One part of this solution in 10 
paru of water is recommended lor clean- 
ing pdnted walls, vroodwork, rugs, upes- 
a mechanic’s cleanser. The it 
I ventor offers this as a convenient solution 
which will serve as a softener, vrill b 
irritsnt to the skin, and will not solidify 
or produce sediment.— E, B, 

“Why, I Remembwr When . . 

■<rTTHE earth’s climate must be changing. 

J. We don’t get the kind of winters we 
used to get. Why, I remember when I wu 
a boy. . . .” 

Probably every genoraiion since the be- 
glnning hu beaH the same kind of state- 
ment from old-timers, but there really is 
ample scientific evidmice that the past dec- 
ade hu been abnormally warm in the 
United States— whidi is not by sny means 
to support the general claims of “when I 
waa a boy." W. A. Mattice of the United 
Sutes Weather Bureau at Washington has 
made a study of the pam 10 years’ weather 
in the United States and published a sum- 
mary of the findings in the Monthly 
Weatktr Review, scientific journal of the 
Weather Bureau. From this we reproduce a 
set of graidis which tells much. 

Mr. Mattlca sdeotad the records obtained 
at the alx weather stations respectively st 
Washington, Cincinnati, Kansas City, Den- 
ver, Salt Lake City, and Sacramento. His 
graphs are compoaitas of these six seu of 
weather records. They need perhaps some 
upUnation. Looking at the graphs as a 
. . represent warmer 

weatnsr ww »amal and the gray areas 
cooler weather than normal. The seros in 
margin merely represent nmmd and 
have nothing to do with the actual temper- 
atures. The Uadt masses above xsro and the 

gray masses hdow signify accumnlated de> 
psrtnres fo>m neraul, each horisimtal Bne 
teptesentlag » .depesa, Fahrenheit We 


story. There is « 


than odU-^ tk« iHt 
decade. ^ . 

As Mr. Mattice puU It "A gweert .spnv . 
of the oompoeite graph Indlcatia uat m 


except 1920, and, with the axeapdon of 
1929 and 1925, the winters have also 
rather mild. Sinlnga also ^w a ' 



toward mildness, while summers apparasttly 
are close to normal. Autumns are also mild, 
especially 1921, 1922, and 1927. It would 
seem, thwefore, that the claim that the past 
10 years have been rather mild Is i 
tisted 1^ the evidence presented." 

What then, about “when I waa a boy"? 

The abnormalities Mr. Matdce exhibits 
have no connection with this familiar kind 
of argument. It is manifestly incorrect to 
attempt to judge the weather of the entiie 
area of the United Sutea from the obaerved 
weather in one small locality where the 
weather may have been exceptional, and it 
is equally unsafe to attempt an eatimate of 
the whole world’s weather from that of the 
United Sutes. It would be equally unsafe 
to base a claim for permanently dianged 
worid climate on any 10 years or oven on 
any 100 years, of weather records. Aa uete- 
o^ogisu know, the world’s elimau swings 
back and forth in a manntr not yet fully 
nnderstood. There Is evidence for vmiw 
cycles, short and long. These, with prohdde 


other and the combined curve Is not easy to 
figure out because it is so eo m p H ca te d and 
because our records covet so ebon a period 
of time, He who assumes that the woeldh 

weather has undergone a peim^ 

, “since hg wi» a hey" ia like the ■ 
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nidi iMob nd dq^raRoos, umumm that 
a pmtaant ehtiife hu aet in. Neithw can 
tea the woods for the treat. 

naallr eiff memoriea and leneral Inpret* 
tiooB oto pby tricka on even the moat 
le aei h ee de d of na. 

Neer German Semi-lHesd Engine 

r [ THE devdopment of the highspeed 
oil engine, the teni-Dietel princiide 
win not down, u many (eel the lower ptea- 
aerea pennit a redaction in weight and coat. 

An intereating attempt haa been made in 
thia direction in Germany by two German 
eagineera, who have invented a new type 
of BROtor to woih eitha aa Dieael or aemi- 
Edeaet, in which the lower compreaaion and 
apazk-idag ignition of the latter are the aole 
points of difference between the two aye- 

Hw principle of operation of the motor 
U hi|d>ly interesting. The inventors, Engen 
Tho^ and Robert Stuhr, of Dii^dorf. 
consider high-pressure pumps and smali- 
bore nooles objectionable in high-speed 
Diesda, u they are expensive to manufac- 
tnxa^ while the noxxlea are likely to give 
tionblr through clogging up. The inventors 
have circumvented these difficulties by the 
adoption of a low-pressure fud-feed system 
and a new form of ante-chamber. 

The upper part of this ante-chamber ia 
cylindrical in shape and has a flat top, and 
the bottom consists of a flat funnel with the 



TlteiiswGerHiawsami-Disad angina 


apeK pointing downward. The apex is 
connected by a vertical passage of oonied 
section, and a horixontol passage in the wall 
of the ante-chamber oommuniMtes with the 
ddit^ side of the kw-preasure fad pump. 

^fhen the ^aton goes up on the compres- 
sion stroke the fnd pump commenoes de- 
Uvery at a very early stsg^ and haa, there- 
fne, to evetoome hut n dight presanro in 
the entedwinher. Owfaig w the ventnri-lBM 
form of dm vsitleal peaaage n hWh speed 


is imparted to die air on its progreaa into 
the antechamber, the speed bei^ higher 
the greater the piston speed. This high 
vdocity causes a partial vacuum to set up 
around the top rim of the connecting pas- 
sage, which draws in the fuel oil being 
delivered by the pump. A certain quantity 
of the fnd leaks over the rim and is caught 
by the air current, to atomize the fuel finely. 
The sudden increase of pressure caused by 
the explosion reverses the air current, closes 
the non-retnm valve in the fud-feed open- 
ing and drives the burning gas and reinaln- 
ing fud charge into the engine cylinder, 
where comhustion is completed. 

The speed of the convmted semi-Diefel 
motor reaches 3000 revolutions per minute. 
Combustion is exceedingly go^ (or the 
exhaust gas shows no traces of odor even 
when starting or when changing gears. A 
single cylinder experimental engine built 
by the inventors ran at 4000 revolutions per 
minute, and they hope to obtain that sp^ 
in a new engine specially designed from the 
start to work on the principle evolved by 
them. 

The obvioua advantage of this type of 
motor it its extraordinary simplicity and 
the cheapness with which it can be pro- 
duced, since expensive high-pressuie pumps 
and findy calibrated and worked nozzles 
are dispensed with. The principle of work- 
ing is just aa applicable to (our-strokoKyde 
motors aa to iwo-stroke-cycle. — ^Edwin P. A. 
Heinze, in Power. 

In Defense of the Laundry 

T he laundries use acid on my clothes" 
is a common comdaint. 

Too common t The laundry men have 
grown tired of hearing it and set their 
chemists to find proof that it is not so. 

That was easy, for George H. Johnson, 
director of research for the Laundryowners 
National Association, says to the public; 

"Next time you suspect that acid is used 
to get dothes clean, fool amund with the 
innards of an automobile until your hands 
an sisosy, Buit iben iiy lu am rhcffl Clean 
with vinegar, or any other acid. Acids never 
did and never will remove dirt from 
clothes," — A. E. B. 

Hafnimn Hna as Yet Few Uses 

H afnium, one of the most abundant 
of the newly discovered elements, has 
not yet found a definite place for itsdf in 
industry, according to the United States 
Bureau of Mines. A commercial future for 
hafnium is, however, already glimpsed in 
the radio industry, and its high mdting 
point and dectronic emissivity have already 
led to the taking out of patema (or iu use 
hi radio tubes and incandescent electric 
lamp filaments and (or the cathode sur- 
faces of device! such os X-ray tubes and 
.jctifiers. 

Hafnium, which is element number 72, 
takes ha name from Hafniae, the Latin 
name for Copenhagen, Denmark, where the 
research work of Coster and Heresy, dis- 
coverers of the element, was performed, says 
Paul M. Tyler in a report recently pub- 
lished by the Bureau of Mines. 

Due to the fact that the separation of 
hafnium eomponnda from xirconium com- 
pounds is laborious, and because of the 
lack of any ejttensive demand, hafnium 
oompounds are expensive and not porticn- 
laily easy to obtain la the tn a ik e t . In the 



The camera to tcork with 
The camera to play with 

Whether you're photograph- 
ing laboratory sperimens, 
sports or action pictures, 
there's no camera more con- 
venient and dependable than 
Leica. Fits- your vest pocket 
Takes 36 pictures per roll of 
cinema film, donbledrame site. 
Permits perfect enlargements 
to 12 X 18 inches or more. $60 
and up at better stores every- 
where. 
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Range Finder 
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any staudsnl make of amateur or 
profeealonal camera. Detemilnea 
dUlance automatically oad ac- 
curately wltliln a frartloo of the 
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United State* praetiealljr none of the metal 
teem* to be available, but hafnia (the 
oxide) and hafnium chloride can be pur- 
chased in small quantitiea at a price of 
approximately 25 dollar* a gram. Ore* 
coniaining up to about 3 percent of hafnia 
cap be bought for about SO cents a pound 
and ore containing SA percent may be had 
for S1.S0 a pound. 

The first hafnium salts produced in the 
United States were made ^ the late Prof. 
C. James of the University of New Hamp- 
shire in 1924 from crytolite obtained near 
Bedford, Now York. However, although the 
xirconium salt which he prepared con- 
comitantly appears to have been free from 
hafnium, the hafnium salt was unfortu- 
nately contaminated in process by rirco- 
nium through the interchange of fractions 
by careleaa workmen who bad access to 
the laboratory. To date, therefore, pure 
hafnium salu have apparently not been pre- 
pared in the western hemisphere.— .4- £. B. 
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Secretary for War; Morley, Secretary for 
Ireland; and Uuyd George, President of 
the Board of Trade. By extending equal 
recognition to both branches of the Libml 
•Party and by the unexpected abilities he 
showed during his two years as Prime 
Minister, at his death in 1908 Campbell- 
Bannerman bequeathed to Asquith the 
Premiership, a good working majority in 
the Communs, and a united party. 

While fortune agdin smiled on Asquith, 
Kitchener had become involved in a dispute 
with Lord Curzon, Viceroy of India, and 
had to be content with accomplishing con- 
siderably less than the reforms he bad 
planned for the Indian Army. From India 
he went in 1910 to Australia where he laid 
the foundation of the preaent Australian 
Army. Ou his lo EugluuU, King 

Edward presented him with the baton of 
the Field Marshal and used his influence 
lo have Kitchener made Viceroy of India 
in succession to Lord Minto. This was 
Kitchener’s real ambition, but John Morley, 
who had become Secretary of State for 
India, would not have him, and though 
Asquith would have been glad to please 
his Sovereign and honor Kitchener, he 
would not overrule the responsible Cabinet 
Minister. 

This incident is interesting as the first 
direct official contact of Aaqiiith and Kitch- 
ener, one the Prime Minister of Great 
Britain, the other the Empire’s greatest 
soldier except Lord Roberts then retired. 
King Edward died shonly afterwards and 
Kitchener believed that had Edward lived, 
he would have prevailed upon Morley to 
make Kitchener the Viceroy. If so, Kitch- 
ener would have been in India in 1914 and 
would probably have been retained there 
during the war. 

Alter this failure. Kitchener was unem- 
ployed until 1911, when he was sent to 
EgypL the scene of hit first successes, as 
British Agent and Conaul General. He woa 
ea auceeiaful ai Satrap aa he had been aa 
Sirdar, and daring bia three yeara in Egypt 
he • quieted • the unreat in that unhappy 
country by removing seme of the abuses 
that distressed the miserable Egyptian 


peasants. Kitchenn was at hit beat in 
Egypt and in spite of the occasional bomb* 
hurled at him and the Khedive, he led a 
quieter life in Egypt than Asquith did in 
England, lor this was the p^od of the 
militant suffrageltei, the struggle with the 
House of Lord*, and the Carton volunteen 
in Uiater. 

Simtdtoneously, foreign affairs pretaed 
on Asquith for decision. Grey at the Foreign 
Office confronted one European criais after 
another until the Agadir incident in 1911 
forced the moat optimistic and pacifiatio 
membera of the (^inet to realize that 
Europe woa on the brink of war. Asquith 
was already aware that Great Britain could 
no longer hold aloof from a major Euro- 
pean war, and as Prime Minister increased 
the usefulness of the Committee of Im- 
perial Defense. He opposed Lord Robert's 
program for compulsory service and gave 
his powerful support to Lord Haldane’s 
alternative scheme that provided on Ex- 
peditionary Force of six divisions of regu- 
lars ready for instant service, a Territorial 
Force for home defense, and the Special 
Reserve to provide replacements for the 
Expeditionary Force. The main disad- 
vantage of the Territorial organization was 
that its members could not be ordered 
abroad without their consent. 

I N addition to this land force, the British 
Navy, the largest in the worl'd, although no 
longer up to the “two-power” standard and 
increasingly pressed by the German High 
Seaa Fleet, was potentially on the side of 
Britain’s allies. The relative weakening of 
the British Navy wai due to the need for 
appropriations for old-age insurance and 
other modern social legislation strongly 
urged by Lloyd George, Morley, and John 
Burns. The struggle for naval funds was 
led by McKenna, First Lord of the Ad- 
miralty, while it Was opposed in the Cabi- 
net by Lloyd George and Winston Churchill 
until the Agadir incident. 

At a secret meeting of the Committee of 
Tin],^rial Defense in 1911 tubtequent to 
Agadir, Asiniith made ilic astonishing dis- 
covery that the War Office and the Ad- 
miralty were pules apart on their war plana. 
The Army contemplated landing the whole 
Expeditionary Force in France; the Navy 
proposed landing this same force in de- 
tachments along the Beltic shores of Prus- 
tia. Admiral Wilson supported the Navy 
view, but General Nicholson pointed out 
the unwisdom of this plan in view of the 
German railway system and superior 
army. On conclusion of a very stormy meet- 
ing, Haldane, who had studi^ the German 
organization for war and had labored for 
si^years preparing the Expeditionary Force 
for dispatch to France, told Asquith he 
would no longer accept responsibility for 
the Army unless a drastic change were 
made at the Admiralty in order to bring 
the two services into accord. 

Asquith decided in favor of Haldane and 
the Army plan, and sent Winston Giurchill 
and PriMe Louis of Battenberg to relieve 
McKenna and Sir Arthur Wilson of their 
poata in the Admiralty with inatructiont to 
organize a proper Naval General Staff. 
Lloyd George waa alto converted by the 
Agadir incident, mode his defiant Manoion 
House speech, and definitely aligned bim- 
aelf with the party in the Cabinet who 
believed war with Germany waa probable 
If not inevluble. With Lloyd George came 
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Chnrohill and thi« gave Astiuith for tbe 
fint time a working majority in the Cabinet 
willing to aupport reasonable preparations 
for war. Lord Lorebnm, Lord Morley, and 
Jolm Boms were still pacifistic, but Asquith 
could now proceed with more firmness in 
foreign affairs. 

Time pressed, for early in 1912 Churchill 
found it necessary to recall a squadron of 
battleships from the Mediterranean to re- 
inforce the British Fleet in the North Sea; 
this practically abandoned tbe Mediter- 
ranean and the Army chiefs promptly asked 
the Navy if. in the event of war, the com- 
munications with the Army garrisons in 
Malta and Eigypt could be maintained. The 
Navy answered “No.” Asquith again con- 
fronted a major problem; the Foreign Of- 
fice advised him that he had three 
alternatives: (1) To get the French Fleet 
to guarantee British communications in 
the Mediterranean; (2) To make an al- 
liance with Germany; (3) To increase the 
Fleet so that the North Sea and Mediter- 
ranean could both be held. The Government 
thought it could not afford the expenditures 
necessary to raise the strength of the fleet ; 
an alliance with Germany would acknowl- 
edge her as the dominant European power, 
a result repugnant to the entire C^inet; 
so the Cabinet decided to turn over iu in- 
terests in the Mediterranean to France. 
In return, this obligated Great Britain to 
protect French interests in the North Sea 
and the Atlantic, and linked Great Britain 
by ties of honor as well as of interest. 

Germany learned of these conversations, 
realized that England was definitely com- 
mitted to France, and ceased her efforts to 
detach England from the Entente. This 
change in attitude actually improved the 
relations between England and Germany; 
for Grey indnstrionsly sought some formula 
to satisfy German aspirations and in spite 
of the strains caused by the Balkan War 
in 1913, Britain and Germany individually 
were more friendly in the spring of 1914 
than in the previous decade. Asquith was 
fully occupied with domestic affairs, had 
complete confidence in Grey's intentions 
and ahilities, and gave him a free hand at 
the Foreign Office. In the spring of 1914, 
Grey had practically concluded an agree- 
ment with Germany that settled all ques- 
tions at issue directly between Germany and 
Great Britain, induding the vexatious 
question of the Berlin-Bagdad Railway. 
But Germany was linked to Austria, and 
Great Britain to France and Russia; a 
residue of bitterness and suspicion re- 
mained in both countries, and the naval 
rivalry continued. 

I N the spring and summer of 1914, As- 
quith’s government was fully occupied 
with the Ulster naovement under Carson 
which took on serious proportions because 
many Conservative leaders and Army of- 
ficers were openly or secretly for Ulster. 
At the height of tbe crisis, Asquith ac- 
cepted the resignation of the Secretary for 
War and took personal charge of the War 
Office. He had waited, peritaps over long, 
for the situation to develop, but then he 
acted firmly and took personal direction of 
the War Department, which would be the 
criltcal post. 

At' a cabinet meeting on July 24, called 
primarily te consider Ulster, the interest of 
the members first turned toward Serbia 
•ad Austria. For tbe next 10 days Asqnith 


presided while the Cabinet grappled with 
the question of war or peace. He was kept 
informed of Grey’s efforts to avoid war, 
and he permitted Churchill to keep the 
British Fleet, which chanced to be carrying 
out a teat mobiiization, on a war basis. He 
was anxious lest the Cabinet split along 
tbe line of cleavage that had rent the 
Liberal Party during the Boer War; he 
feared that a formidable number of col- 
leagues would resign, that public opinion 
would divide on the question and Britain 
enter a major war with a divided people. 

E vidence now available indicates that 
Asquith was unnecessarily apprehensive 
about Britain’s willingness to accept Ger- 
many’s challenge; hostile critics say he was 
forced into the war by public opinion, but 
there was some reason for his hesitation. The 
murder of the Archduke had at first excited 
sympathy for Austria among average En- 
glishmen who could sec no reason for their 
gulling involved in a Balkan war. At the 
prospect of a European war, as Asquith 
had feared, the Cabinet split at first into 
almost equal groups, the interventionists 
led by Grey, the non-interventionists by 
Lloyd George. Possibly an appeal by As- 
quith to public opinion would have forced 
the hands of his reluetant colleagues. Even 
so, a split Cabinet on the eve of war was 
not to be lightly aerepted, so the French 
Ambassador was told as late as August 1, 
that “France must make her own decision 
at this moment, without reckoning on an 
assistance which we (the Government) are 
nut now in a position to promise.” 

By August 2, the situation was crystal- 
lizing; Bunar Law, leader of the Con- 
servatives, wrote Asquith to “offer an 
unhesitating support to the Government in 
any measures” they took to assist France. 
On the same afternoon, Asquith with the 
Cabinet consent was able to inform Ger- 
many and France that German ships would 
not be allowed to pass through the North 
Sea or English rbaniiel to attack the coast 
or shipping of France. Thus England hon- 
ored her written obligation to France, 
which called only for naval assistance. The 
situation developed rapidly thereafter and 
the German invasion of Belgium so stirred 
British public opinion that on August 14, 
Asiiuith, marching with a united people 
and practically a unanimous cabinet, 
bronght the full support of the British 
Empire to the Entente, and for over lour 
years the British people ir.<leemed in gen- 
erous measure all British promises, written 
or implied. 

Thus in his own groping, halting, almost 
faltering way, Asquith brought his country 
into the war, and with it a united party. 
Fortunately for England, (ihiirchill, who 
delighted In responsibility, bad already 
mobilized the British Fleet and deployed 
it between England and the enemy, so the 
C.abinet could debate the question of war 
in safety. But England's almost allies, 
France and Russia, writhed in agony while 
the decision hong in the balance; abroad 
doubts arose about England’s good faith 
and precious time was wasted. In judging 
Asquith’s conduct, American readers must 
remember that the Prime Minister dues not 
have the some authority over his cabinet 
that our President has; he is only the “first 
among equals” and must persuade rather 
than direct. 

{To be conduded) 
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Langmuir Patmit Invalid 

T he patent covering high vacuum radio 
tube*, acknowledged to be the type 
Uttivenatly uird in radio receiving aeto, wa« 
declared invalid on May 25 by the Supreme 
Court of the United State*, report* The 
United States Daily. The decinion of the 

t Court of Appeals for the Third 

Circuit, which the Supreme Court reveraed, 
waa given on page 142, of the February, 
1931 iMue of tho Scientific AuEmcan. 

The validity of the Langmuir patent. No. 
1558436, owned by the General Electric 
Company, had been contested by the De 
Forest Radio Company, charged with in- 
fringement of the patent. 

The court concluded in an opinion by Mr. 
Justice Stone that the production of the 
high vacuum tube, in view of the prior art 
which included contributions of Dr. Lee 
de Forest, resulted only from skill of those 
practiced in the art and did not constitute 
invention, and, therefore, was not patent- 
i^le. 

Eaplaining the claims fur the high vac- 
uum tube, the opinion state* that they cover 
method* “of creating the high vacuum by 
freeing the tube of occluded gas by heating 
tubes and electrodes and by electronic bom- 
bardment, at the same time evacuating the 
lube of air or gas by approved methods.’' 

“It suffice* to say,” the court concluded, 
“that an examination of the prior art dis- 
clooc* that long before the earliest date 
claimed for Langmuir, the necessity of re- 
moving occluded gas from tube* or other 
electrical discharge ileviaM in order to pm- 
duce a high vacuum, and the method* of 
doing it were known, a* was the procedure 
for construction of the high vacuum tube 
by expelling occluded gas while evacuating 
the tube,” 

While high vacuum was an effective 
means of pr^ucing in the old tubes of the 
art the stable current which could not be 
produced “in the presence of ioniution,” 
according to the opinion, there was no sug- 
gestion of the discovery “of a scientific 
truth that essentially different principles 
control the discharge in low vacuum tubes 
from those which operate in high." 

Granting a difference between the low 
vacuum and high vacuum tubes, the crmit 
declares: “It is no more than tb* scien- 
tific explanation of what LilifieM and others 
knew, before Langmuir, of the effect of the 
high vacuum on ibe diocharge, and the 
metbods smi device* for procuring the vse- 
ttuat. It i* method and device which may be 
patented, and not the scientific explanation 
of their operation." 

Chemical Patenta 
^*PLIflATIONS for patents relating to 
ehamistry oomprioe one eighth of the 
laauaaoe aethrltic* of the United Sutes 
Aaeirt Oftoe^ the Commissioner of Patents, 
.Tkonaa E. Robenaoo, oUted recendy. 

. Of thefiStaoIttlealdiviaion* in the Patent 
Office devoted to eonsidecetion of applies- 


MR. LIDDY wfll bo pleased to 
answer the inquiriss of our 
readers who may desire informa- 
tion rdativw to the various si^ 
jects reported in hi* deportment, 
— TA* Editor. 


tinns for patents, eight deal almost ex- 
clusively with subject* relating to chemistry. 

Additional informatiim made available by 
Mr. Robertson follows: 

Latest figure* show a total of 17,058 ap- 
plications awaiting action by the chemical 
divisions. This maos of work is distributed 
in jurisdictions of the various “chemical 
divisions" os follows: 

Heating, metal foonding, metallurgy, and 
metal treatment, 991; carbon chemistry, 
2185; gloss, plastic block and earthenware 
apparatus, and plastics, 2623; distillation, 
beating and illuminating goo, and mineral 
oils, 2590; plastic liquid coating composi- 
tions, and coating, 2500; electrochemistry, 
laminated fabrics, paper making, and sub- 
stance preparation, 1977; chemistry, al- 
cohol, fertilizero, cement and lime, hides, 
skin* and leather, and iud, 1719; bleaching 
and dying, explosive, pyrotechnic and match 
compositions, oils, fats, and glue, preserv- 
ing, sugar, starch, and carbohydrate*, 2473. 

AAA Trademark Upheld 

T he Automobile Owner* Association of 
America, of Baltimore, Maryland, ia 
not entitled to reglater, es a trademark for 
maps, especially mileage road maps, a mark 
ouniiating of an eliiptically shaped device 
containing the spidicant’a name and having 
within the outer line a amoller conrentrical- 
ly positioned elliptical figure within which 
is the representation of a shield covering 
the body of a conventioiia] representation 
of an eagle, the head, wingo, and feet of 
which thow beyond the edges of the sbieid, 
according to a decision by Pint Assistant 
Commissioner Kinnsa- 
The grouod of dm decision it that this 
mark >• confusingly similar to a previously 
legistered mark (regiatration Na 155,190) 
of The American Automobile Asoociation, 
Inc., of Washington, D. C., consisting of a 
reciangulsr panel upon which appeal; the 
opposer's name with an elliptical figure in 
the center containing the letter* “AAA” 
and above which ia a representation of the 
wingi of a bird, preeum^ly on eagle, and 
used os a tradem^ for the some good*. 

In his decision, after lUling that it was 
at least doubtful that applicant’* mark was 
coafuaingly oimilar to other mark* of the 
oppocer conristhig nepectively of two in- 
tatwlnad eutomobile wheel* with the letters 
"AAA" placed thereon, and an elliptical 
figure within which are the letter* “AAA," 
and euting that theca wee reasonable pn^ 
ability of eonfueion between applioant’s 
meric end that of ragiotratlen No. 155,190, 
the First AatitUtt Coatariesioner said: 


“Elliptic and rectangular panels for 
tigns, trademarks, and to forth are lo very 
common that the difference in contour here 
shown would not be readily noted or re- 
membered, especially where the marks do 
not appear *i^ by aide for comparison. The 
applicant bos taken aubstaniially the entire 
group of words appearing upon the op- 
poser’s panel, merely transposing their re- 
lative poaitions but conveying the 
pression and information.” 

Film Caw Review Soii|kt 

A PETITION for review of a case in- 
volving a patent claimed "u the patent 
which made possible, and upon which bo* 
been built, the talking motion picture art” 
baa juot been filed with the Supreme Court 
of the United Sutea, leportt The United 
States Daily. 

General Talkbig Piet urea Corporation 
and De Foreet Pbono-fibna seek the review 
by the court of a decition of the Circuit 
Court of Appeala for the Third Circuit 
holding the Reit patent, Na 1607480, cover- 
ing a method or process used In reprodue- 
ing talking picture*, not infringed by ap- 
paratus used by The Stanley Company of 
America. (See page 426, June, 1931, SciSN- 
nne American.) 

The patent in anit, according to tho pe- 
tition, relates “lo the method of reproduc- 
ing sound wtvea photographically recorded 
on motion picture film.” The patent oon- 
rems only the reproduction of talking pic- 
ture*. 

In setting out the contribution of the 
patentee lo the art, the petition states: 

“Rsi* disenvorpd a method of recording 
and reproducing sound waves which made 
it possible to noe the relatively slow speed 
of film travel which was lUndord in the 
motion picture industry, without overlap- 
ping and distortion of the sound wave 
imogea. That method, in so far a* it relate* 
to reproduction of photographicaUy re- 
corded sound waves, constitutes the inven- 
tion shown, described and claimed in the 
patent in suit. 

"It was Rais’ discovery that if the light- 
sensitive surioce or film is moved in such 
relation to an aperture that the area of 
exposure doe* not exceed the area of the 
aperture, it was possible to produce and re- 
produce a perfect sound record, and also 
possible lo adapt it to standard motion 
picture speed without incurring overlapping 
of the sound wave images. 

“That the Reis met^ solved the prob- 
lem which had retarded the development 
of the in lor many year* is evideneisd by 
the fact that talking motion pictures are 
now a nniveraally accepted fa^ and that 
all projectors employed therewith, by one 
mean* or another, mnploy the Reis method 
—moving the film sound record in swdi re- 
lation to the apertnre that the area of ex- 
posure of the aotuid record is limited to the 
area of the aperture, with the film moving 
at a speed of tnvri etandaid, to dw motion 
IMGtnrt Indnatry.” 
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TIm petitkmcn compUin of the lower 
ooart’e opinion on the (round that it er- 
loneontly held “a method or proceu patent 
not infiinged, became of differencea in 
mechanical atructure between the alleged 
inlringinf device and that illmUated in the 
patenta aa one meom of me.” 

Chemical Coatiiig Makes GIom 
O palescent 

A COATING for application to glaaa, 
which will give an opaleacent effect, ia 
diacloaed in United Siaiea Patent 1752792, 
aayt a recent iaaue of Silicate P’s & Q’a, 
houae organ of the Philadriphia Qnarta 
Company. One hundred grama of kaolin, 
50 grama of zinc phoaphate, 15 grama of 
cauatic aoda, and 1000 cubic centimetera 
of aodium ailicate of apecifie gravity 1.025 
are claimed aa a mixture which ia very 
efficient for uae in electric lamp bulba or 
similar glass objects. 

The original method of ming an opal 
glaaa was expensive and unsatisfactory bc- 
canse under the high heat there were cer- 
tain decompositiom which shortened the 
bulb life. Etching of the glaaa by hydro- 
fluoric acid gave diffusion but not opales- 
cence, and decreased the light efficiency. 
The present mixture abaoriM leas light, 
does not affect the bulb strength, flows 
easily so it is a simple matter to coat the 
bulb interior, and aids in sealing the glaaa. 
The ailicate, when dehydrated, acts also 
as a pigment. If a colored coating ia de- 
sired, the color may be added and the 
amount of filler proportionately decreased 
to maintain the proper comistency for ap- 
plication. 

The coating is applied by spraying or 
flmhing into the bulb, the exceu is re- 
moved by draining or a vacuum and this 
ia followed by subjecting to a relatively 
high heat to produce imtantoneom setting. 
Baking for three or four minutes at 300° 
Centigrade to dehydrate the binder, to 
solidify the coating completely, and to re- 
move occluded gases, finishes the job. The 
coating ia entirely permanent although it 
can be removed by abrading and flmhing 
with water if that should be necessary. — 
A. E. B. 

Price Fbdng Banned 

T he Federal Trade Commission has 
ordered Coty, Inc., importer and dealer 
in cosmetics. New York, to discontinue 
methods of resale imee maintenance. 

The company is to stop carrying into 
effect by agreements, contracts, or co-opera- 
tion, a system of suggested resale prices for 
the articles it sells by such means as (1) 
agreements with wholesale or retail dealers 
that the company’s producu will be resold 
by such dealers at prices specified by the 
company; (2) procuring assurances from 
either vAolesale or retail dealers that the 
prices fixed by the company for resale of 
its products will be obeyed by such deal- 
ers; and (3) oeeking co-operation of deal- 
ers in maintenance of resale prices suggest- 
ed by the company for its products. 

The Commission found t^t the company 
made it generally known to the trade by 
letters, tdegrams, and interviews, that it 
expects dealers handling its products to 
w^Uin its sugieated prices. When infor- 
putkm would be reeeiv^ by the company 
hsdlcatlng that vendors of f^y articles in 


a porticalar city were not maintaining the 
suggested prices, the company would send 
its agents to such a city to interview these 
dealws, and to point out to them the com- 
pany’s price maintenance policy and insist 
that they maintain suggested prices. Such 
agents would obtain from the wholesale 
and retail dealers agreements to maintain 
such prices. 

The company has refused to sell its prod- 
ucts to wholesale and retail dealers who 
have not maintained suggested prices and 
who will not agree to maintain such prices 
in the future. 

The company has furnished names of 
wholesale or retail dealers whom it has 
refused to supply with products, directly to 
those dealers who maintain the respond- 
ent’s suggested prices or who are selling 
in the territory where are situated the deal- 
ers who had been cut off. 

Since 1928 the company has not made a 
practice of notifying its vendees when such 
price cutting dealers have been cut off fur 
failure to observe the suggested resale 
prices. 


“Tlol” versiu “Tydol” 

A RECENT decision by the Patent Office 
holds that Tlie Pure Oil Company, of 
Chicago, Illinois is not entitled to register, 
as a trademark for motor fuel oil, lubricants 
and greases, and so forth, the term “Tiol,” 
in view of the prior use and registration by 
the Tide Water Oil Company, of Bayonne, 
New Jersey, of the term “Tydol” as a trade- 
mark fur gasoline and “Tycol” os a trade- 
mark for lubricants and greases. 

In his decision, after referring to ap- 
plicant's argument that the term ”Tiol” is 
but a mere variant of the applicant’s mark 
“Tlolene” used long prior to any date of 
use claimed by the applicant and already 
registered, and noting applicant’s argument 
that the opposcr’s marks are confusingly 
similar to its murk "Tiolcne,” the First 
Assistant Commissioner said that, while it 
was stipulated that no actual confusion had 
taken place, 

". . . yet the similarity of the applicant’s 
mark to those of the opposer is regarded 
os such that confusion in trade would 
be almost inevitable if the marks of both 
parties appear in the same market upon 
their respective goods. The opposer’s mark 
‘Tycol’ is good upon identically the samu 
class of goods while its mark Tydol’ is 
used upon gasoline. These products, gaso- 
line and lubricating oils, are usually sold 
at the same supply stations and to the same 
class of customers ami are used in connec- 
tion with motor vehicles.” 


Sparioua Mereurochrome 
Outbwed 

“TI^CUROCIIROME,” the trade name 
IV J. for a well known antiseptie produced 
by a Baltimore pharmaceutical biboratory, 
is not to be us^ by another concern to 
describe a preparation which is not Mer- 
curochrome, the Federal Trade Commission 
ruled in an order to Maurice Tslmadge, 
Chicago, trading as DcBestt Chemical Com- 


pany- 

The Commission specifitmlly ordered Tal- 
aoadge to cease represmiting that his so- 
coUed antisepUcs are “Mereurochrome” un- 
leae oompoonded from the cbeaucal formula 
for “Mereurochrome,” which ia technically 


known as “disodinm salt of dibiom-oxymer- 
curi-fluorescein.” 

Talmadge designated his preparation as 
“Mereurochrome H. W. D. Two Percent 
Solution,” representing it as a general anti- 
septic for use in place of Iodine. The Com- 
mimion directed him to cease representing 
the solution by use of that expression unless 
the preparation advertised is a two percent 
solution of the disodium salt compound of 
which Mereurochrome is composed, and 
which salt has been produced in the phar- 
maceutical laboratories of Hynson, Westcott 
& Dunning, Baltimore. 

In its findings the Gimmimion declares 
that Mereurochrome has been on the market 
and sold in the form of a two percent solu- 
tion possessing a deep cherry color, for use 
as a general antiseptic, and has been recog- 
nized and identified both by the medical 
profession and the public by its trade name, 
“Mereurochrome,” and its striking color 
in solution. The color is not artificially pro- 
duced. The process of production is patent- 
ed by Hynson, Westcott & Dunning, and is 
sold under that trade name with the ac- 
companying initials “H. W. D.” 

The Commission found that the Chicago 
concern’s preparation was a spurious prod- 
uct containing little if any Mereurochrome. 

**RadiofiL^ Refiued 
Registnition 

r r was recently held by First Assistant 
Commissioner Kinnan that the R. C. A. 
Photophone, Inc., of New York, New York, 
is not entitled to register, under the Act of 
1905, the notation “Radiofilm” as a trade- 
mark for combined sound and motion pic- 
ture films, since the word is merely de- 
scriptive of the goods. 

In his decision, after referring to certain 
publications with reference to the use of 
picture films in connection with radio trans- 
mission prior to the time applicant claims 
to have adopted his trademark, the Assistant 
Commissioner said: 

“From the foregoing it is deemed clear 
enough that those ordinarily skilled in this 
art would understand the applicant’s al- 
leged trademark to mean no more than that 
the film was to be used in connection with 
radio apparatus. Indeed it would seem quite 
difficult to devise a notation more clearly 
descriptive, and descriptive only, of the 
goods upon which applicant uses the nota- 
tion. 

“Aa noted by the examiner it is imma- 
terial whether the applicant's film is to be 
used in radio apparatus. The notation is 
equivalent to the statement the film is to 
be so used and if this is not the fact, the 
notation is misleading and misdescriptive.” 

Battery Solution Misrepresented 

A CORPORATION manufacturing a bat- 
tery solution signed a stipulation with 
the Federal Trade Commission, agreeing 
to cease the use in advertising matter of 
statemenu implying that the product will 
instantly charge, or cause on immediate 
riectricol energy to enter plates, or that the 
product, when so used, will not freeze, when 
such ia not the fact. 

The company also agreed to sto'* use of 
all statements which are false, misleading, 
or deceptive, or that are in excess of what 
may be aecmnplisbed by the use of iu 
product as a battery solution. 



Books SELECTED BY THE EDITORS 


DYKE’S AUTOMOBILE AND GAS 
ENGINE ENCYCLOPEDIA 
By A. L. Dyke 


ANY reference of this kind covering 
£\. an ever changing field of produc- 
tion such as the engine industry must 
be up-to-the-minute in order to be really 
useful; at the same time it must give 
enough of the history of development 
of the individual units to lend the nec- 
essary background upon which the 
latest refinements are imposed. This 
16th edition does just that. Personally 
we find it indisjiensable for its amaxing 
breadth of information, running as it 
does into all the collateral lines of ac- 
cessories covering practically every 
branch of automotive mechanics. If you 
do not know this work you should get 
It. If you have on old edition you should 
acquire this 16th — you would scarcely 
believe that so much new material could 
bo produced in so few years. — Cloth 
16 JO; flexible $7.80, postpaid. 


OPTIKS: OR A TREATISE ON THE 
REFLECTIONS, REFRACTIONS, 
INFLECTIONS AND COLOURS OF 
LIGHT 


By Sir Isaac Newton 


AN exact reprinting of the corrected 
JTi fourth edition of Optiks, published 
in London, England, in 1730, three years 
after Newton’s death. It holds a two- 
fold interest for the physicist; first, be- 
cause it “can afl'ord us the enjoyment 
of a look at the personal activity of this 
unique man": wicond, because enough 
of Newton’s findings, formerly valued 
chiefly for the depth of theoretical and 
experimental skill which they evidence, 
are finding analogies in present-day re- 
search to give this b(M)lc a living sci- 
entific interest. The foreword is by Pro- 
fessor Albert Einstein and an introduc- 
tion by Prof. E. T. WhitUcker. In two 
books divided into several parts. A good 
second-hand copy of the original first 
edition sells for at least 20 dollars and 
rarely appears.— 12.65 postpaid. 


new book. It is mainly for the illuminat- 
ing engineer and lighting specialist, but 
almost equally for the psychologist, 
physiologist, ophthalmologist, optician 
and optometrist, and all others inter- 
ested in the science of good seeing. In 
every industrial plant there is or should 
be someone who understands more than 
euperficially the important connection 
betwet-n lighting, vision, and produc- 
tion. This book will measurably deepen 
such an understanding. Some of the 
contents are: fatigue, contrast, speed of 
seeing, effect of surroundings, glare, 
general lighting, cost and value, and so 
on. A theoretical, basic book that is 
practical too. — $5 jO postpaid. — A. G. I. 

THE BOOK OF THE MICROSCOPE 
By Gerald Beavis 

N early everyone has examined a 
dead fly’s wing or a dull, feature- 
less hair under the microscope but rela- 
tively few realize, even remotely, the 
endless extent, the wide variety, and 
the lively fascination of the invisible 
world that lies so close to us wherever 
we go. This new and popular book of 
246 pages ( illustrate ) provides a 
pleasant approach to the world of 
microscopic marvels. Without any of 
the earmarks of a treatise or textbook 
it tells how to observe and what to 
observe in the animal, vegetable, and 
mineral kingdoms. This vast world con- 
tains an endless variety of subjects. 
Microscopy, once tasted, usually be- 
comes a lifetime hobby and incidentally 
it is an inexpensive one. Tlianks to mass 
production it is now possible to buy 
microscopes magnifying two or three 
hundred diameters fur only ten or 
twenty dollars and these arc of excel- 
lent quality. A million marvels await 
the amateur microscope fiend. It is a 
good way to keep sane and out of jail. 
- -12.65 postpaid. — A. G. /. 


SCIENCE AND HRST PRINQPLES 
By F. S. C. Northrop, Assoc. Prof, 
PhUos., Yale 


without the ranks of science is effica- 
cious or only results— as we think — in 
confusion worse confounded. The book 
would not be light summer reading for 
Homo neanderthalensis, but a sapient 
Homo sapiens could manage it easily if 
he had previously kept Uack of the 
mure significant trends in profound 
scientific thought. — $3.20 postpaid. — 
A. G. I. 

GEOPHYSICAL METHODS OF 
PROSPECTING 

By C, A. Heiland, Prof. Geophysics, 
Colo. School of Mines 

A very practical IfiS-page treatise 
on all Uie methods of geophysical 
prospecting, containing data on costs, 
makers of the various apparatus, names 
of oil and mining companies which use 
it and to what extent. The author is one 
of the leading authorities on this form 
of scientific and practical research. To 
l>e obtained directly from tlic Colorado 
.School of Mines, Golden, Colo.— $1.15 
postpaid. 

FLYING DUTCHMAN 

By Anthony H. G, Fokker and Bruce 

Gould 

B UILDING a plane before he ever 
saw one in the air, the “Flying 
Dutchman" taught himself to fly. He was 
the first to loop-the-loup and eventually 
designed the Fokker planes that made 
Immelman and Richthofen famous. 
Coming to this country he today, at the 
age of 40, stands at the head of an 
international organization distributing 
the products of his genius throughout 
the world. Fearless and self confident, 
he says what he thinks, os he has acted 
throughout his life. The comments on 
Byrd, Balchen, and other fliers are spicy 
and entirely his own line of belief. Much 
of the history of aviation is enclosed in 
this story. One of the most interesting 
books of its kind that has appeared.— 
$3J0 postpaid. 

SAILING THE SKIES 
By Malcolm Ross 


seeing TTEISENBERG’S principle of uncer- 

By M. Luckiesh, Director, and Frank -tl tainty and other new concepts hav- 
Moss, Lighting Research Lab., G. E. Co. ing recendy upset the scientific apple- 
cart, everybody is now trying to right 
SPECIAL corner of lighting on h up again, and this book is a philim- 
xX which little dau has been avail- pher’s attempt to do so. The reader will 
able is now strongly illuminated by this be the final judge whether this aid from 


A n introduction to the sport of glid- 
L ing designed to satisfy the curi- 
osity of those unable to take actual 
instruaion and to furnish the gliding 
student with the information he needs 
before he first seU foot to the rudder 
bar. Tt tells why planes fly, takes tips 
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from the bird*, describe* the best typM 
of gliders and sailplane* and their 
launching methfids, discusses air cur- 
renu and gliding terrain, weather and 
clouds and gives accounts of great soar- 
ing flights and how they were made — 
12.65 postpaid. 

recording sound for motion 

PICTURES 

Edited by Lester Cowan 

A SERIES of lectures prepared for 
the Academy School of Sound 
Fundamentals, reinforced by additional 
chapters and a complete glossary of 
terms, is here presented in book form. 
Numerous photographs and drawings 
supplement the explanatory text. Some 
fundamentals are given, but in general 
the purpose of the book is to acquaint 
those familiar with “silent" motion pic- 
ture work with the sound recording 
processes. Although part* of the work 
are involved and technical, the greater 
portion should be understandable and 
informative to the average person who 
desires to be “up" on sound picture 
matters. — $5.20 postpaid- A. P. P. 

PHOTOGRAPHIC AMUSEMENTS 
Hy Frank R. Fraprie and fFalter E. 
Woodbury 

A lthough thi* book first made its 
. appearance in 1896, it has gone 
through numerous editions since that 
time, each one being brought up to date, 
yet retaining the most interesting fea- 
tures of the original. The book in its 
present form is presented essentially 
fur the photographer who does every- 
thing from making his exposures to 
printing his own positives; however, 
even the veriest tyro who snaps the pic- 
ture and turns the film over to an “ama- 
teur finisher” will find much to intrigue 
him. Subjects ctivered range from sim- 
ple double exposures, “ghost” pictures, 
and double printing to solar photog- 
raphy, photo-caricatures, trick effects 
in “home movies,” and the so-called 
modernistic phases of both still and 
motion photography. The part dealing 
with camera angles interested us most; 
it explains many points that, when 
viewing finished photos and movies, 
have often puzzled. If you own a 
camera, you will want to read this book 
and acquire knowledge that will help 
you to depart from the monotony of 
ordinary photography. As a source 
from which to devise your own trick 
effects, you will find that the suggestions 
given will open fields hitherto explored 
only by professionals and rabid “camera 
fiends.” — $3.20 postpaid. — A. P. P. 

BUTTERFLY AND MOTH BOOK 
By E. Robertton-MUler 

T he result of personal studies and 
observations of the more familiar 
specie* during many years, given in a 


readable way, amply illustrated. Life- 
stories of the moths and butterflies all 
of us are likely to encounter and about 
which most of us know nothing. 281 
pages. 5* X 7%*.— $2.65 postpaid. 

MAGAZINE MAKING 

By John Bakeless 

ANYTHING which pertains to his 
jTV work is naturally of interest to an 
editor; we therchire approached the 
reading of this IsMik with anticipation. 
Nor were we disappointed, as we read 
and found that what is essentially a 
text biMtk is as interesting as a novel. 
The author ha* taken a subject which, 
seemingly simple, presents ramifications 
that are not apparent on the surface, 
and from his years of experience in the 
business has built up a running story 
that will hold the attention not only of 
those actively connected with editorial 
work, but of anyone who reads maga- 
zines. In scope, the book covers every 
branch of magazine publishing from the 
economic basis of the business, through 
the organization of the staff -the edito- 
rial, circulation, and advertising de- 
partments - to the relationships between 
authors and editors, and magazine pub- 
licity. A comprehensive bibliography 
furnishes a vast array of titles for 
further reading on the subject.- $3.20 
postpaid. — A. P. P. 


NOGUCHI 

By Gustav Eckstein 

E xtremely weii done both in 

format and outline, this very en- 
thusiastic biography delineates the fine 
shades of conuast in this, one of the 
most important and picturesque lives 
that the broad field of science has pro- 
duced, Master of the technique of pure 
culture, his huccpks in any one line of 
his many researches would have made 
him internationally famous. All his en- 
deavors were impelled by an almost 
frenzied desire to alleviate human suf- 
fering, and he never hesitated in his 
work on virulent bacilli. Truly a martyr 
to science in every sense of the word.- - 
$5.20 postpaid. 


MEMORIES OF SIXTY YEARS 
By Henry Sanderson Furniss 

S EMI-BLIND from youth because of 
lack of prophylactic treatment at 
birth, with a courage and will that 
nothing could overpower. Lord Sander- 
son eventually became a strong force 
in politics, known throughout the land. 
However, it will probably be his work 
with the blind for which his memory 
will eventually be cherished, for in the 
endeavor along this line he was a pi- 
oneer, lending his own experience, as 
well as his constructive ability, to its 
firm establishment. One reads this auto- 


biography with a feeling of tremendous 
admiration and stimulation — told as it 
is in simple, matter-of-fact, though easy 
flowing style.- -$3.20 postpaid. 

THE HISTORY AND IDEALS OF 
AMERICAN ART 
By Eugen Ncuhaus 

I T IS rare that we have the combina- 
tion, as in this case, of a historian 
and a critic who can make an esthetic 
analysis of the glorious material which 
our easel and mural painters have pre- 
sented. The author is Professor of Art 
in the University of Californio, thus 
being in a position to record the begin- 
nings and the development of art in the 
West and on the Pacific Coast; a valu- 
able point usually forgotten. The sub- 
ject is developed along two lines; first 
the tracing of the various influences de- 
rived from Europe and elsewhere, which 
has helped to shai)e American art; and 
second the association of artists by sub- 
ject affinity, which greatly idarifies a 
comprehension of the various schools. 
Many artists cannot be classified as 
their work is what might be called 
“tangential,” but tliest; men and women 
are not neglected in this interesting text. 
There arc 142 softly executed engrav- 
ings of paintings and also reproduc- 
tions of a few etchings and lithographs; 
the process employed permits this lavish 
illustrative material. The concise read- 
able style of this able critic makes a 
work of enjoyment entirely apart from 
the usual art criticism. — $6.85 postpaid. 
—A. A. H. 

THE ROAD BACK 
By Erich Maria Remarque 

U NDOUBTEDLY this is a more fin- 
ished product than “All Quiet on 
the Western Front,” but one cannot but 
wonder if the physical and mental con- 
dition of the men of the small town this 
story descrilies is typical of any very 
great number throughout entire Ger- 
many. It takes the characters a seem- 
ingly unnecessary length of time to re- 
adjust themselves anil the ipiestiun 
readily arises as to whether they would 
not have sooner arrived at a sane view- 
point of life if they had gone to work 
and not lazed around allowing their 
minds to be filled with self pity. How- 
ever, this is a book that must be read 
if for no other reason than that it does 
suggest the extreme penalty that war 
exacts in certain cases. — $2. .50 postpaid. 
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can it become Ethyl Gasoline 



E very batch of Ethyl Gaaoline mu»t 
r go through a literal third degree before 
it reaches the tank of your car. 

First, a sample of the base gaaoline goes 
before a board of ''gaaoline doctors” in one 
of the six Ethyl laboratories. 

They delve into its ancest^ for and 
sulphur, hereditarydiseasesofgaaoline.They 
sound its nerves to determine how jumpy it 
is, how i^uickly it will knock. They test it 
for yolaality-^he quickness with which it 
changes fWm a liquid to a vapor ready to 
deliver power. 

Only when gasoline passes ail tests can it 
be mixed witli Ethyl fluid. After it has been 
mixqd St the refineiy, it comes back to an 
Ethyl laboratory to go through the same 
tests for a second degree. It comes back for 
the third degree in the samples that Ethyl 
inspectors buy from roadside pumps. 

Every time you "fill ’er up with Ethyl,” 
you get gasoline that has passed these strict 
tests. That’s why you always getgvodgaso- 
XxxK—flus tenlnlltJ combustion: the fine 
performance, thequickergetaway, the added 
Mwer on hills that only Ethyl can nve. 
£ thylGastdine Corporation, NewYork Ci ry. 



1 . SULPHURisasdangerousingasoUneas 
tonsils often are to pcofie. So Ethyl chemists 
bum gasoline samples and catch the prod- 
ucts of combustion by bubbling them through 
soda to make sure of low sulphur content. 

3 . GUM mokes for intestinal sluggishnesa 
in . any car. So gaaoline that becomes Ethyl 
must have a low gum content. Shown pic- 
tured hcK are the evaporating dishes used 
to show how mndi gum each sample has. 


2 . VOLATILITY is the quality that 
makes you jump out of bed in the morning 
feeling like a six-year.old. And gasoline must 
have this quality before it cffi become Ethyl 
Gasoline. 

4 . KNOCKING is the influenza of goto. 
Ene. It is cough, sneeze and weakened power 
rolledinto one. This test teibhowmuch Ethyl 
fluid is needed to make the patient sound 
and healthy again — free from any knock. 


Os.ax. I9ti 

ETHYL GASOLINE 





On the tough jobs 


OF COURSE, THEY’RE SKF 


i 


n 
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”IX A BEARtNG THERE’S NOTHmG 
BUT PEHFOniMANCE THAT COVXTS’ 

Thal’itlhe job...'wli«rllie itrlnd ia sleadb^t and the KnlBKhardeal, where 
dependability la eaaenlial and perfonnanee in the thing that eeunta . . . that’» 
the Job for SICS!?’. 

It's no mere chance that you find SIX^!?* Anli>Frictioa Bearinga in the 
railway Joumala of moat of Uie railroada of the world ... in moat of the great 
clanging mechanical monatera that build our roadwaya ... In praelically all 
of the giant dredgea that burrow into river bottoma. Not ehanee at all. 
Ordinary bearinga would fall <luwn. 

The anawer ia that SBCS!?' buiida a bearing upturn job and never down hi 
a price. And whether il'a a dinie.aiaed SlCSiF Bearing, functioning in aomo 
delicate oeientific inatrument at terrific apeed, or a big brnte QCS!^, taking 
the puniohment of aome giant atone cruahing machine and UUng it, depend 
upon it ... it waa built for the Job. (SCSET puU the right bearing in the right 
place . . . and in a bearing there’a nothing but performance that counta. 

BKP INDUSTRIES, INC, 40 EAST 34th STREET, NEW YORK, N. Y. 
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BALL AND ROLLER BEARINGS 
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Twice as many words in the same space 
with L C Smith 

ECONOTYPE 



40% more 
letters per inch 
more 
lines per inch - <■ 


B ased on a thorough study of 
of 


office requirements, the design- 

50 % more 

' have announced a machine which is 

a time saver and money saver in 
every type of office — the new 
ECONOTYPE. 

ECONOTYPE consists of smaller letters . . . smaller spacing 
throughout — yet maintains complete legibility. 

At least one L C Smith ECONOTYPE machine should be in every 
office. 


Designed originally for condensed typing, tabulated forms, finan- 
cial and sales reports, statistical data, etc. . . . ECONOTYPE is daily 
finding new uses in many businessc-s. 

ECONOTYPE makes forms look neater — cuts their size in half — 
makes one sheet of paper do the wotk of two — cuts postage in half — 
yet does not sacrifice readability. 


Fifty words written with standard 
Pica Type, such as used on most 
office typewriters 

Here Is fifty words 
of copy written with 
Ploa type. Spaces 
10 letters to the 
inch and 6 lines to 
the inch. 


Note that the same 
copy requires double 
the space occupied 
by "Econo type” , ye.t 
"Econotype" is neat 
and legible. Samples 
of actual work gladly 
supplied on request. 
Mall coupon. 


Fifty words written with 
ECONOTYPB 

HERE 18 rinY„W0RD8 OF COPY 
WRITTEN WITH "COONOTYPE". 
8PA0E8 14 LETTERS TO THE INCH 
AND 9 LINES TO THE INOH. 

ALLOWS THE SAME AMOUNT OF 
OOPY TO BE WRITTEN IN HALF 
THE 8PA0E OF PlOA TYPE. CUTS 
P08TAQE, PAPER AND PRINT I NQ 
BILLS IN HALF AND MAKES FOR 
SMALLER FORMS. 


ECONOTYPB u arailable only on 
the famous L C SMITH balldtear. 
ing typewriter. 


L C SMITH & CORONA TYPEWRITERS INC 


Let us send you eomparathe forms 
— samples of the work done on 
ECONOTYPE. The coupon is for 
your eo n ven ie tue. 


L C SMITH ft CORONA TYPEWRITERS INC 
Dept 40-1, 51 Madiaon Avanut, New York City 
Please send us sample forms and test sheets demonstrating work 
done by ECONOTYPB. 

Name 

Address 
City 


.State.. 
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These Five Men Will Judge 
FORBES $2500 Contest 

The Board of Judges, which FORBES now takes pleasure in an- 
nouncing, is well in keeping with the purpose of the Contest. 

Each one of these men is an outstanding figure in his field. Each has 
done much toward better economic and human conditions in the 
American business structure. 

FORBES feels honored in having secured tlie co-operation of these 
eminent men as judges — ^assuring an unbiased decision as well as the 
closest possible approach to a practical solution of the pressing prob- 
lem of finding a workable employer-employee plan. 

THE CONTEST 

One uf the must important problems of to-day is the mutually profitable 
interrelation of employers and employees. FORBES wants to find the best 
plan now in operation that makes for the economic inde])endence of the worker 
— promotes his happiness and social safety, thereby increasing his efliciency, 
usefulness and value as an asset to the country. 

What features must such a plan have? 

It must be mutually valuable to employer and employee. It may be in opera- 
tion in a large or a small firm. But it must be suitable to the size of the 
company and the nature of the business. 

It may include such details as safety, pensions, stock ownership, unemploy- 
ment benefits, education, insurance, thrift, arbitration, loan funds, recreation, 
health and sanitation, incentives, employment guarantees. 

THE PRIZES 

FORBES wilt pay the following prizes: 

^lfi00.00 for the best plan submitted 
^300.00 for the second best plan submitted 
^200.00 for the third beat plan submitted 
and 

^XfiOOJOO to the Employee Fund of the Company 
using the plm adjudged the best. 

Additional monuttripls wUl be paid for at regular space rales if published. 

In COM more than ona dcacription of the winning plan is received, that one 
which, in the opinion of the judges, best presenu the facu will receive the prize. 


The contest is open to everybody, but manuscripts, to be considered, must 




ACROSS THE EDITOR’S DESK 


ASK the average man to tell you something of the 
materials which are useld in varnishes and 
nine times out of ten he will start off with 
linseed oil turpentine and some kind of natural 
resin Ten years ago hi would have been corrett 
but since then the paint and varnish industry has 
undirgone a series of rapid changes that lend an 
entirely new aspect to the situation With the de 
velopmcnt of cillulose lacquers with which evtry 
one IS more or less familiar paints and varnishes 
were dealt a severe blow 1 acquers are convenient to 
use and have the decided advantage of quick dry 
ing Old siyli varnishis and paints must be can 
fully applied if good results are desirid and tiny 
are slow drying But the synthetic chtmist has in 
tcred the held and shown thi struggling industry 
how to product, paints and varnishi s that can t. iii 
pite with other finishis by presenting the sami 
dtsirable qiialitus ini luding quiik drying D H 
Killeffer tills the wholi story of this industrial di 
velopmint in an articli sisin to bt publishtd 


Some time ago the SiiiVTinr Amfriian prt 
sented what was probably the first authoritalivi 
detailed story of ihi devtlopmtnt of airways bi 
tween Nortb and South Ami rica and on the latti r 
lontinint The author of this article Miss Anne 
Pick by the way has sinie toured South America 
doing practically all of her traveling by plane 
Developments sinci tin publication of that artiik 
have been rapid and we havi had jirepared another 
siirviy whiih presents a word picture of air travel 
lietween North Central and South America as it 
stands today According to the author 'Amcriia 
boasts the larpi si air transport system in the world 
the routes of whii h link every country but two 
in the three Americas sometlung to think about 
and to talk about when the conversation turns to 
the superiority of Puropean natioiw over tins 
country in the matter of aviation 


Hie ether ones* the base, on which was built thi 
whole background of physics has received some 
seven blows since the end of the 19th Century The 
Finsiein theory in which the ether has no part 
has among its supporters a majority of living 
physicists who are firm in their belief that there is 
no ether On the other hand are those whose belief 
18 unshakt n in the existence of an all pervading 
medium that is necessary to explain phenomena 
of light and electricity Thu last mentioned group 
has received another serious setback in the results 
of highly refined ether drift ’ experiments repeat 
ing those first performed by Miehelson in 1887 and 


affirming his negative answer to the question of the 
existence of an ether A discussion of this recent 
work which has been earned on by the University 
of Jena with the aid of the Zeiss Works and a dt 
scription of the elaborate ccjuipinc nt t inployed have 
been prepared for publication in our Oilobcr issue 


The cryptic (JP) which appears so often m the first 
line of niwspapir stones is usually passed over 
with little or no thought of its meaning or sig 
nifieance Behind those two letters is a fascinating 
tale of big business as applii d to the gathi rin„ and 
dissemination of news on a scale that baffles the 
imaginaticn Think of oni man through whose 
hands piss 100 000 words if ci py daily think of 
ihoiisunds of miles of teh^iaph wins devoted solilv 
1 1 bringing the news of ihi wi rid to the pages of 
your daily paper ihink of automatic telegraph 
transmitters and receivirs by the hundreds and of 
constant endeavor to imprevc and perfect thi sc 
mac hines so that they may < pi rati at higlii r spei d 
or with greater iffirieney and then think thit the 
two or three cents that you jny for your daily pap* r 
bungs to you the results of the work of the gigantic 
organization 1m hind it all tin Associated Press 
The story of this far (lung network of news 
gatherers who < pirate at the tempo of our modem 
world will appear next month 


It has been said that in the stewk yirds they 
utilize everything hut the nnse and now the same 
degree of efficieney has been applied to rock dull 
in„ for building foundations anil the like Thi noise 
IS still there unused but a me thod has bet n di 
veloptd for removing the dust wimli causes tin 
deadly disease silicosis and conveying it to a set 
tling chamber from which it is removed and sold 
Thus at one stroke has been aciumplished two 
results IJnhealthful dust has been abolished and 
a new source of revenue has been opened An article 
soon to appear will tell of this work 


Just as ihrnmium plating levolutionized iirtain 
phises of many induslnis so is it expicted that 
tungsten plating newly devt lofied will find its 
place in the industrial world Both tv|ies of metal 
depositing are due to the uniiriiig researilies of 
Prof Colin G Fink of Columbia University and 
from him we have obtained the story of his latest 
work The article is scheduled fur pubbcatiun 
next month and the results that grow out of the 
work as developments take place will 1m ar careful 
watching for their influence on metallur^v 
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TO MEET OPPORTUNITY 


^opportunity 
is greater today than ever 
before; changes are more 
frequent. Increased capacity 
to assume responsibility is 
sought, whether it be in 
the lowliest office job or a 
high diplomatic mission, m 
T his quickening is felt 
throughout our educational 
system. Increased attend- 
ance in schools and col- 
leges is crowding our class- 
rooms; the enrollment for 
home study courses is rap- 
idly leaping ahead. X An 
era of educational expansion 
seems to be beginning. Uni- 
versities everywhere are 
extending their facilities to 
meet the demand for prac- 
tical, as well as for purely 
cultural education, x Each 
person must choose how 
best to prepare himself, x 
Whether he seeks education 
for larger earning capacity, 
or for greater service, or for 
the real pleasure that comes 
with wider culture, there are 
home study courses that will 
make the attainment easier. 


COLUMBIA 

UNIVERSITY 

Offers Home Study Courses 
in the Following Subjects: 


Accounting 

Agriculture 

American Government 
Applied Grammar 
Banking 

Buainesi Administtatioo 
Buiineu English 
Business Law 
Business Maihemttia 
Business Organization 
Business Psychology 
Chemistry 
Child Psychology 
Gassics 
Composition 
Contemporary Novel 
Corporation Finance 
Drafting 
Economia 

English Composition 

English Literature 

Essay Writing 

European History 

Fire Insurance 

Foremanship 

French 

Geometry 

German 

Grammar 

Greek 


Harmony 

High Sdrool Courses 
History 
Investments 
Italian 

Juvenile Story Writing 

Languages 

Latin 

Ltbraiy Service 
Literature 
Machine Design 
Magazine Article Writing 
Marketing 
Mathematics 
Personnel 
Administration 
Philosophy 
Physics 
Playwriiing 
Vtitn 
Psychology 
Pt^lic Speaking 
Reh'gion 

Secreurial Smdies 

Shon Story Writing 

Sociology 

Spanish 

Stenography 

Typewriting 

World Literature, etc. 



Xn this couotiy, w« 
are ia the midst of aa adult edu- 
cational movement Home study 
courses are being taken by about 
1 a million people which is nearly 
twice the total number of students 
in our universities, colleges and 
professional schools. University 
home study courses are especially 
important in this movement be- 
cause they offer careful guidance 
under experienced educators. X 
Columbia courses have been pre- 
pared to meet the special require- 
ments of study at home. They ate 
sufficiently elastic to be adapted 
to. the students’ individual needs. 
Everyone who enrolls is personally 
taught by a member of the Univer- 
sity teaching staff, x la writing, 
mendon subjects which interest 
you, even if they are not listed, as 
new courses are added from time 
to dme.xOur Home Study Depart- 
ment offers also complete high 
school and college preparatory 
training dirou^ courses coveting 
four years of high sdiool study. 
We shall be glad to send our 
special high school bulletin to those 
who request it. 


CouAoiA VtavEum.Viuretutr Hawasion— Hiww Stujj New Yoifc, N. Y. 

ncase fend me full Informadoa about Colombia Unlvcnity Hoom Study Couztea. I am ituetasted in the following anb}ects: 





MICHAEL FARADAY 


O N AUGUST 29 of the pre 
will be exactly 100 yeat 
simple experiment in electricity was per- 
formed in a laboratory in London, an ex- 
periment which was seen later to hare been 
probably as significant and as fruitful in 
practical way as any experiment ever per- 
formed. On August 29, 1831, Mic^l 
Faraday, then in hiS fortieth year and 
working at the Royal Institution under Sir 
Humpl^ Davy, after a period of pro- 
found reasoning wound two coils on a ring 
of iron, connected one coil with a battery 
and the other with a galvanometer, closed 
the circuit, and discovered that the needle 
of the galVnnometer moved. This, b prin- 
ciple, was die first dynamo and in the space 


)f 100 years since Faraday’s brilliant in- 
ipiration the electrical industry, valued at 
ibout 100 billion dollars, has grown 
Kpiarely out of it. What Faraday had dis- 
:overed, not accidentally but by deliberate 
;perunent after deliberate thinking, was 
the basic principle on which dynamos work. 

Hiis year the Faraday Centenary is 
being celebrated throughout the world of 
science. Steadily the fame of the self-edu- 
cated Irish blacksmith’s son whom Davy 
took under his aegis has grown and grown, 
and Faraday is regarded as one of t^ first 
few great Kientists of all time. When some- 
one asked Sir Humphry Davy to name hia 
own greatest discovery he instantly replied, 
‘’Michael Faraday.” 


FRANCE^S REPLY TO GERMANY'S 
“POCKET BATTLESHIP*’ 


I N GERMANY’S "Pocket Battleship,” launched 
May 19 and named Deutschland, the designers 
have achieved the unheard-of in combining the gun- 
power of a small battleship with the speed of a 
cruiser in ^e tonnage of 10,000 allowed by the Ver- 
•ailles Treaty. Since she can out-hit at long range 
vessels of her own tiie and out-run more powerful 
ones, she is termed a threat to France, llie Dun- 
kerque, Frank’s reply to that threat, will be heavier 
but just as speedy and much ssore powerful 



Native! of Tahiti diving for ocean pearl, the irideicent motheivof-pearl iheU of a bivalve living in 
tfaeee waten. Thit photograph wai taken during the filming of "White Shadow! of the South Seae" 


A BUTTON INDUSTRY FROM OCEAN PEARL 

By GRACE LOCKHART 


W EARY of plainness, of stwerity, 
of simplicity in dress, Fashion 
called for a return to the pic- 
tureacpie, to feminine styles. And Paris 
said. Let there be buttons: buttons on 
suits, buttons on coats, buttons on 
dresses, buttons on bats, buttons here, 
there, everywhere. And Paris said. Let 
there be ocean pearl buttons, with the 
beauty of the deep sea, the brilliance 
of the sun’s rays, and the iridescence of 
the rainbow, and it was so. 

Exactly when buttons first made their 
appearance we do not know, but 
it was long, long ago. Certainly, 
they bave been with us either as 
dress ornaments, or dress fasten- 
ers, or both for thousands of 
years. There 

buttons in the literature of the 
ancients, and buttons have been 
found in the ruins of cities upon 
which the curtain of history fell 
centuries before Christ. 

In the beginning, buttons were 
used nutinly for omamenution, 
loose and flowing garments not 
calling for them in a utility role. 

When modem clothing came into 
vogue, however, they became an 
indispensable dress accessory, 
combuing utilitarian and decora- 
tive purposes. 

In various periods of history 


and in various lands, buttons have l>ecn 
made of every conceivable material 
capable of being cut or turned or 
pressed, and styled in all manner of 
bizarre and beautiful patterns and col- 
orings. At different time.s in accordance 
with the changing cycles of fa.shion, 
they have been pressed from casein, 
fnim potatoes, from seaweed, even from 
blood. They have been made of dia- 
monds and rubies, of satin and velvet, 
of porcelain and jude, of every metal 
and with every alloy of every metal. 


and always of ocean mothor-of-pearl. 
While buttons have come and but- 
tons have gone, the pearl button has 
remained a constant theme in the his- 
tory of dress ornament. Through the 
ages, mother-of-pearl has been regarded 
as a supreme raw material by button 
makers, for in the ocean pearl shell 
two essentials are combined : beauty 
of appearance and strength of fiber. Its 
loveliness is lasting, and its rich luster 
and delicate colorings are inherent and 
therefore permanent. 

In deep rock or coral caverns 
on the sca-boltom, or on the 
sandy beds of still lagoons, the 
pearl shell is found — in those 
localities where can be found cer- 
tain kinds of sea weed. The sun 
bathed waters of Australasia pro- 
vide ideal conditions, and today 
the greatest \oIume of most valu- 
able shell comes from the Aus- 
tralian fisheries. These fisheries, 
discovered only .in the last 50 
years, produce what is known as 
white shell. Because of its pure 
white coloring and great strength, 
this shell brings the highest 
prices, and is much sought after 
by manufacturers of high grade 
buttons. 

Originally ihe tmly sources of 
pearl sheila the Red Sea and 



Sami-dviliaad nativas packing and wslgliing 
poori iImW in the Toms Straits off Australia 
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I layer being 1/4000 to 1/6000 of an inch in thieknees. 

Under the micioacope, the thin layers of pearl appear to 
cmve and overlap in minute undulation* a* wave* curl on 
a beach. The rewdon of the minute unduladon* of the 
layer edge* through theae transparent waves produces the 
peculiar to o 


•^t, rich luster,, and rainbow iridescence 
pearl, while the unique 
traordinary strength. 


the Persian Gull. It is Interesting, and not widely known that 
the precious gem pearl is the product of the same marine 
mollusk which creates the ocean pearl shell; is, indeed, 
chemically and structurally the same. The difference is simply 
one of growth. The formation of the jewel Is occasioned by 
the presence of some foreign object in the body of the ani- 
mal against which it strives to protect itself by covering the 
intruder with layer up<in layer of the infinitely fine tissue 
with which the shell is lined. 

T HG familiar pearl button, then, on your fine undergar- 
ment or shirt and the matched string of moon-white pearb 
at your jeweler’s are of identical raw materiaL Producers 
of ocean pearl are more interested in the harvest of shell 
from which ocean pearl products are gleaned than in the 
numbers of jeweb found. In his turn, the pearl diver b less 
interested in the jewel than in the shell, upon which hi* 
livelihood primarily depends. 

In addition to the shell taken from the Red Sea, which b 
known as Egyptian, there is yellow shell found in the Sooloo . 
Archipelago, a small dark shell found in Panama and Gwta 
Rican waters, black shell from Tahiti, a variety of riielb 
from the Dutch East Indies, and 
the abalone shell found along the 
Pacific coast of the United States. 

All these shells have different 
qualities and gradings, the pure 
white Australian shell being pre- 

The ocean pearl sheU which 
oftentimes measures 10 to 12 
inches across — the individual 
shpU frequently weighing as 
much as four or five pounds — ^b 
formed through long years of 
building. The material with which 
it is lined b a combination of 
cakiam carbonate and a special 
material called oonehiolin secret- 


I provides ex- 


These characterbtics dUtinguish ocean pearl shell from 
the freshwater pearl mussel found in riverbeds, which b 
1^ used for buttons, but which by the nature of its struc- 
ture — being of a different chemical composition, and formed 
fa a solid mass instead of being built in layer* — b inclined to 
brittleness and b Ucklng in permanent luster or iridescence, 
llethod* of ocean pearl fishing are different in the various 
localities. In the South Seas they are much the same as they 
Strays have been. A naked, bluk body poises on the edge 
of a tiny craft, in one hand a basket, in the other a sharp 
iron tool with which to pry the shelb loose from their anchor- 



Th* machine *■* msthod of coitini pkorl button Uaaks. 
Modi skill b rsquirsd to cut these propsriy so that 
there will be the bast possible waste. Below b shown a 
; large shell with tfao button blanks cut partly throuifi 



age or to battb the sharks, 
plnnges through the blue tropical 
waters, 30 to 50 feet downward, 
and rises with the prize, to rest, 
to breathe, and pjunge again. 

Many of the natives will de- 
scend only when protected by the 
incantations of shark-charmers, 
important membm of the South 
Seas expeditions. Sometimes a 
rock b carried in the hands to 
make the descent less ardoons, or 
the diver may stand on » stone to 
Vvfakh a rope b tied and ic be 
loileted to tfae/trsiaaoM grrand. , 
In Attstraliv ntodeni dblAf 


smaam - im 

eqnipownt is used. The pearling luggers 
stay out praetioally the eight months’ 
senami, raring their supplies from 
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rapply schooners. 

llie most important product of ocean 
pearl shell is, of course, the pearl but- 
ton. America today is the center of the 
pearl button industry, and consequently 
the major market for pearl shell. Be- 
tween five and six million gross of 
buttons are produced annually at a 
value of approximately 6,000,000 dol- 
lars, this production constituting a large 
percentage of the total output of but- 
tons in the United States. 


A in ocean pearl buttons was intro- 
duced into this country, the shells com- 
ing at that time mainly from the Far 
East. Thirty-five years later, the im- 
portation of pearl buttons had almost 
ceased, and in 1900 over a million dol- 
lars’ worth of ocean pearl sheila from 
Australian beds were imported. 

The declared value of pearl buttons 
exported from Austria to the United ^ finger 

States in 1886 was over a million and ^ 

a holf dollars. In 1900 it had fallen to 
36,000 dollars, and Consul General Hirst reported : “The pearl 
button industry of Austro-Hungary which, in former years, 
occupied a prominent place among the flourishing industries 
of the Monarchy, has dwindled of late to such a figure that 
the pearl button can no longer be regarded as one of the prin- 
cipal exports to the United States. This may be attributed to 
the development of the industry in the United States.’’ 

Competition of foreign labor, which had once seemed a 
vital factor in an industry which in its European homelands 
called for hand labor, had, after all, proved of little conse- 
quence in America. An inventive nation had early begun the 
replacement, even in this industry, of men by roaebines. 



A nimbi* fingered worker feeds this modem convex bacUng machine. Blanks 
are placed, one at a thns, into the chocks which pass under the grinding head 




Aborti The machine which cub the ’’fisheye” and drills 
the holes in bunons. Al left: Hand button-turning lath* 

Ocean pearl is essentially a material which calls for real 
craftsmanship. In central Europe and also in Birmingham, 
England, operators in the pearl button industry existed al- 
most entirely independently. The trade was carried on by 
individuals working for the roost part in their own homes, 
their equipment being a deft pair of hands and a lathe, but 
in a Twentieth Century New World, multiplicity of hands 
and lathes was not enough. Highly specialised machines were 
developed to meet the demand. Through advances in method, 
beauty of design and Coloring have kept pare with volume, 
and from the decorative point of view,^arl buttons have 




never been more varied or more orna- 
mental. 

Our knowledge of pearl button manu- 
facture was inherited from Birming- 
ham, England, originally the center of 
the pearl button trade of the world, a 
city, we are told, the very foundations 
of which are waste mother-of-pearl — 
the debris of pearl button manufac- 
tories; and from Austria Hungary from 
which country the old Bohemian button 
maker took himself and his lathe to our 
shores. 


The blanks, which vary quite a bit in 
size, shells from which they are cut 
varying from one twelfth of an inch to 
an inch and a quarter in thickness, are 
then classified for splitting into the 
proper thicknesses for the pattern de- 
sired. This work is done by hand with a 
splitting knife and steel hammer, some 
blanks Ix-iiig split Into as many as six 
buttons. Here again skill must be used 
so that the maximum number of per- 
fect blanks may be obtained. Mechani- 
cal means have not yet replaced the 
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experienea of the aoooinpliahed splitter. 

After the blanks are teela^fied, 
lathes equipped with abrasive wheels 
grind the face and back of the blanks 
to smooth, even surfaces. They are then 
fed into revolving chucks in which the 
pattern is made and the required num- 
ber of holes drilled. This machine con- 
tains 20 chucks in an endless chain, in 
which the buttons are held. These open 
automatically to receive the blanks and 
close automatically in a continuous mo- 
tion. The chucks pass under two sep- 
arate turrets, the first one containing 
the tools for the facing of the pattern, 
the second one the drills fur making 
the holes. An indexing attachment spina 
the chuck a quarter turn for four-hole 
and a half turn fur two-hole buttons. 
When the last hole is drilled, the blanks 
are released at an average rate of 150 
gross each eight-hour day. 

T he next step is the polishing. Where 
formerly each button was polished 
individually by hand, bulk lots are now 
polished in tumbling barrels. A series 
of solutions is used, the first of which 
is water and pumice stone, the second 
water into which sulfuric acid is 
dripped at the rate of 10 to 15 drops 
{>er minute for the purpose of giving 
the buttons a hard lustrous finish, and 
the third hot water to which a solution 
of hydrochloric acid is added to bring 
nut tbe pearly finish. Finally they are 
washed in soap and water and put into 
a last tumbling barrel containing saw- 
dust where they are tumbled until they 
are dry. 

Assorting is then done by hand, again 
by skilled workers who grade the but- 
tons according to color and perfection. 


I N the old days with the old foot 
lathe which called fur 12 separate 
operations, a skilled operator working 
from 10 to 14 hours a day could pro- 
duce about 40 gross of buttons a week. 
Today the mechanical process is divided 
into five parts —cutting, splitting, grind- 
ing, facing, and drilling, each operation 
being handled by sfiecial operators. A 
well-known button manufacturer esti- 
mates that if one man could operate the 
machines now used, he could produce 
650 gross of buttons in a week — an 
increase of over 1500 percent in pro- 
duction efliciency in less than 30 years! 

However, although standardized man- 
ufacturing methods have made fur 
phenomenal progress in the industry, 
deft fingers have by no means been en- 
tirely discarded. Considerable hand 
work is still necessary. In fact the but- 
ton blank is handled individually in 
each process from start to finish. 

After the shell has been graded, it is 
soaked in water for a period of one to 
two weeks. Then it goes to the cutting 
lathe. A high speed tubular saw, or 
drill, is used to cut the blanks. 
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OUR POINT OF VIEW 


A Nine Days' Wonder 

I F any one of ua should be inclined to 
forget that we live in an age of speed, 
the amazing flight of Wiley Post and 
Harold Catty in the Winnie Mae around 
the world in less than nine days would 
certainly bring us to our senses quickly. 
This flight, which is discussed in detail 
in the Scientific American Digest of 
this issue, set so many new records as 
to leave us well nigh breathless. 

Called a “spurting proposition’' by 
the pilot. Post, and the backer, F. C. 
Hall, the flight so stirred the imagina- 
tion of the world that it has been called 
“the greatest since that of Lindbergh." 
Men high in governmental positions 
having to do with aviation, famous fliers, 
and executives of aviation manufactur- 
ing companies acclaimed it as “epoch- 
making,” “an extraordinary tribute nut 
only to the ability, fortitude, and en- 
durance of the men themselves but also 
to the aircraft and engines of today," 
and as “another testimonial to the cour- 
age, dash, and daring of American 
aviators; it will have a far-reaching 
effect on the future of aviation.” A dis- 
play of sheer grit and determination, 
we add, and we extend our sincere con- 
gratulations to the intrepid Post and 
Catty for their great achievement. 

Much credit is also due the owner 
of the Winnie Mae, F. C. Hall, for the 
splendid spirit of unselfishness he has 
displayed in remaining in the back- 
ground from the beginning of the flight 
on. Indeed, the whole performance was 
notably free from selfish aspects, noi- 
some ballyhoo, and commercialism. For 
this fact, a world grown weary of pub- 
licity-seekers and raw exploitation, 
renders up its thanks. 

More Speed in the Air 

T HF Schneider Cup races will be run 
on the Solent, in England, in Sep- 
tember, and the United States will not 
be represented. That bare statement 
should be enough to shame every Ameri- 
can who has the least sporting blood, 
patriotism, or business sense about him. 
If more is needed, however, it is neces- 
sary only to remind him that this coun- 
try now holds two legs of the trophy, 
that a third victory would give it to us 
permanently, and that our best air 
speed, made by Lieutenant Alford Wil- 
liams, is only 266 miles an hour against 
a world record of 357 miles on hour! 
It is the contention of expeits that 


great air speeds will never be atteined 
except as the result of lessons learned 
in such experimenu as those which 
culminate in the Schneider races. Sir 
Alan Cobham is quoted as saying that 
“Improvements in streamlining, diminu- 
tion of air resistance, and superior en- 
gine design can be developed in no 
other way.” That these factors arc im- 
portant, no one can deny, for all now 
recognize the necessity for air speed. 

Sonic months ago it was reported that 
an aH.Hociation, the American Speed 
Foundation, had lieen formed to restore 
the United States to the Schneider con- 
test. Its avowed purpose is to build a 
plane and train racing pilots for a 
supreme test at the next Schneider races 
in 1933. We wish them success but if, 
by any chance, they should run into 
difficulties, we hope, in fact we expect, 
that some other group or individual 
will take up this important problem of 
speed. We believe with Alford Wil- 
liams that “without an immediate de- 
velopment of speed in the air, almost 
all American achievements in aviation 
will mean nothing!” 

Chasing a Rainbow 

S IR OLIVER LODGE is worrying 
again about the ether. Modern sci- 
ence believes there is no ether and 
never was, but Sir Oliver and some 
others still believe in it and want it 
diplomatically recognized by science. 
He now suggests an experiment which 
will restore the ether to “its inevitable 
place in the scheme of Nature.” 

The proposal is to set up an inter- 
ferometer in an exceptionally intense 
magnetic field and measure the velocity 
of light with it. According to the classic 
ether theory the ether ought to be 
caused to flow along magnetic lines of 
force. Therefore light, which on the 
classic theory flows in the ether, would 
take a new velocity under the influence 
of the magnetic field. "A positive re- 
sult,” Sir OUver says, “would break the 
prevailing monotony of negative results 
yielded by oil recent attempu at bring- 
ing the ether to Ixmk. ..." 

116 X 0 is not and never has been any 
evidence for an actual ether. To begin 
with, the ether was simply a conveni- 
ent mathematician’s hypothesis, a postu- 
late, which in some way took root and 
grew into • tree without real excuse. 
Logie required an ether and the mathe- 
maticians, always facile, made one “out 
of some nothing,” as God was supposed 


to have made the universe, according to 
Genesis. 

Sir James Jeans likens the ether to 
the earth’s equator — purely imaginary. 
Now no scientist ever has performed 
serious experiments with a view to lay- 
ing hands on the earth’s equator, ticing 
knots in it, seeing what it smells like, 
and so on. Further experiments to de- 
tect the ether seem almost as naive. 
Nevertheless it would be fun to see how 
Sir Oliver’s experiment would work out. 
Somebody ought to try it, and then, if 
the ether is caught at last, perhaps a 
way can be found to catch some equally 
imaginary spooks and cut an identifica- 
tion mark in their ears. 

Voices Across ihc World 

W ITH receivers clamped over his 
ears, President Hoover listened to 
discussions, questions asked, and an- 
swers given in connection, not with soptc 
momentou-s national problem but with 
what is perhaps a much more important 
international one — and across the At- 
lantic, at that! In such wise did the 
newspapers play up the use of the trans- 
atlantic radio-telephone during the in- 
ternational debt suspension talks early 
in July. In this particular case, the 
telephone served to awaken European 
diplomacy from its ages-uld sleep, and 
the negotiations were speedily com- 
pleted. 

As explained in the article on page 
182, the overseas telephone service has 
been in operation for only a little more 
than four years. But in this short time 
the service has been tremendously im- 
proved and extended; and business and 
commerce have adopted it as another 
link — and a vital one — in the “com- 
munity of interests” chain that is 
rapidly bringing the nations together. 

Right now when the whole world is 
discussing the possibility that the 
United States will modify her attitude 
of isolation, when people at home are 
urging a wider participation in inter- 
national afiairs, when the interde- 
pendence of nations is beginning to be 
recognized by the most hard-shelled 
“isolationist,” it seems that the tele- 
phone is to play a large part in the 
period of better international under- 
standing that is just around the comer. 
If the debt moratorium ulks — via the 
radio-telephone across the sea — are any 
indication, the telephone is going to 
help a lot in promoting a neighborly 
spirit among natioap. 




WILD LIFE EV A FIRE* 

Bj DUANE H. KIPP 


O SCAR WILDE'S thougbt-proTok- 
ing line, “Yet each man kills the 
thing he lovet," Is nowhere more 
graphically illustrated than in three 
paradoxes of the outdoors. The first of 
these is the person who appeals fre- 
quently to the Hunune Society to atop 
cruelty to animals, and yet who through 
carelessness with fire, will cause untold 
and extreme suffering to the creatures 
of the wild. The second is the hunter 
who devotes time and money to game 
propagation and protection activities, 
and yet who will carelessly flip a ciga- 



Coot (mud hen) boraed to death as 
firs swept over its marsh home 


rette into brush, or leave a campfire 
burning, destroying by many thousands 
more game than he can produce. The 
third is the fisherman whose interest in- 
duoes'him to work faithfully and long at 
the frequently cold and unpleasant tasks 
of rearing and planting, and yet whose 
carelessness wrecks watersheds and 
poisons streams. It is the thoughtless 
and careless user of woodlands who 
destroys the thing he loves. Forest 
fires, for the most part, are not in- 
evitable. They can and must be con- 
trolled. Figures compiled by the 
(Conservation (Commission indicate that 
barely 1 percent of the forest fires in 
Wisconsin are started by lightning, the 
only natural cause of forest fires. All 
others find their origin in human care- 
lessness pr maliciousness and are pre- 
vntabler 

A story is told of a tenderfoot, watch- 
ing a forest fire for the first time at 


close range, who wrinkled up his nose 
and commented on the unpleasant odor. 
His query to an old-timer working near 
at hand brought the laconic reply that 
it was “burnin* meat.** If more of the 
causers of fire could visualize the effects 
of their carelessness, eouM smell “burn- 
in* meat,** the number of fires would 
soon diminish. They should hear the 
tales the fighters of fire can tell; they 
should know of the Countless does that 
re-enter fresh burns and vainly search 
the hot ashes for favAu which had been 
safely concealed from all enemies but 
man's carelessness. Fire-fighters can tell 
of thousands of bird eggs baked crisp 
and lifeless in spring fires, and of 
mother birds seared and dead from 
heroic but vain efforts to protect titeir 
nesu of eggs or young. 

Fire's economic loss has been stressed 
for years. The public has been informed 
repeatedly of the destruction of forest 
growth, endangering of water reMuirces. 
and the despoilation of natural beauties 
by fire. But so far, perhaps because of 
a lack of pictorial evidence, compara- 
tively little has been said of the terrific 
and appalling slaughter of living things, 
large and small. Let one man killed 
or even injured while fighting fire, and 
the news is spread broadcast, but in 
every forest, marsh, or field fire, death 
and destruction are dealt to uncounted 
lives and little ia said or thought about 
it. Indeed, there is somtimes even skep- 
ticism as to whether game is actually 
killed. 

During the summer of 1930, the worst 
forest-fire year Wisconsin has ever ex- 
perienced since there has been organ- 







ized forest protection, the State Con- 
servation Commission made good use 
of several extremely bad situations and 
secured a most unusual series of pic- 
tures telling the story of forest fires and 
game. It is a lurid, horrible story of 
extreme suffering, agony, and death. 
Many of the pictures are revolting; 
none of them is pleasant. But in this 
they are true to the subject they portray. 
The extremely doubtful beauty of fire 
has received far more attention than 
it merits. 


A fire destructive to game and fish 
occurred in Septemlwr in parts of 
Wood, Juneau, and Jackson Counties in 
central Wisconsin. More than 120,000 
acres of excellent game country were 
burned over in this single fire, which at 
its greatest extremity measured 97 
miles in circumference. Much of the 
land in the fire area was open, grassy, 
dry marsh interspersed with ridges of 
oak, aspen, jack and Norway pine. 
These marsh lands had suffer^ from 
too enthusiastic and unintelligent drain- 
age. Much of the country in this part of 
central Wisconsin has been so over- 
drained that irrigation is necessary. 

The fire starb^ in the center of a 
drained marsh area, in which there were 
no through roads. Many of the streams 
and drainage ditches in the district were 
dry. The peat soil which underlies most 
of these marshlands burned so readily 
that plowing furrows to check the ^ 
was useless. 

Before the fire, deer were very abun- 
dant in this port of central Wi^nsin. 
Diqring recent winters herds of 60 to 
70 animals have been seen. The abun- 
dance of deer was due to the excellent 
character of the com and a plendful 
supply of food, a oloeed season t&r 
years or ntore, and efficient ^oroentent. 


Com- 
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More than a score of deer were found . 
after the fire. Undoubtedly, these wore 
only a small percentage of the number 
destroyed. Surveys made by the Con- 
servation Commission determined that 
60 percent of the deer surviving the 
fire had badly burned feet. One deer 
was found walking on its knees, and 
when put out of its misery it was found 
that both front legs had stiffened in a 
bent position and that the hoofs and 
foot Imnes had broken off. A dug was 
shot when caught in the act of killing 
a fawn which had badly burned feet. 
Another fawn was found dead in a 
ditch. A trap set near this fawn caught 
a coyote when he returned to his kill 
next day. 

For several months following the fire, 
freshly dead deer were reported both 
in the fire area and in the district sur- 
rounding it. In November a lame deer 
was gored to death by a herd of cows. 
Disease resulting from the weakened 
Condition of the deer, due not only to 
burning but to suffocation from gas and 
smoke, took iu toll during the suc- 
ceeding winter. 

The most abundant game bird in this 
region was the sharp-tailed grouse. At 
first it was thought that most of these 
birds had died in the fire, but according 
to later checks, it has been determined 
that probably not more than 25 per- 
cent of the toUl population were ac- 
tually killed. Prairie chick- 
ens. ruffed grouse, and quail 
suffered great losses. 

Few rabbiu were killed by 
the fire as they escaped into 
holes outside the peat beds. 

But the rabbiu suffered par- 
ticularly from hawks and 
owk following the fire, due 
to the lack of protective 
cover. 

In this fire, as in most 
other fires, lack of oxygen, 
waraud and ash-poiaoned 
water combined to kiU thou- 
saada of fi^. Dead fish wen 
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found ^ alt pans of the drainage 
ditches and in the Yellow River, which 
flows through the burned area. Pickerel 
were hit the hardest. Many dead wall- 
eyed pike were observed. Dead suckers 
and minnows were seen in most of the 
ditches. In the Yellow River black bass 
and Bunfish were found dead. Dogfish, 
ordinarily one of the hardest fish to 
kill by lack of oxygen, were found in a 
helpless condition, although not dead. 
Even frogs and crayfish died in large 
numbers. 

The damaging effects of forest fires 
on game might be classified as direct 
and indirect. The direct includes the 
game birds, animals, or fish killed dur- 
ing the time of the fire, or dying as a 
result of injuries suffered. The indirect 
resulu are frequently more disastrous 
than the direct. 

Fires cause dangerous concentration 
of game. In an area approximately three 
miles square on the eastern edge of 
Wood County, adjacent to the burned 
area, 93 deer were counted in a single 
afternoon early in the winter following 
the fire. This concentration was not the 
“yarding-up" as deer do not congre- 
gate in “yards” in mild winters. Sharp- 
tailed grouse, prairie chickens, and 
ruffed gnmse have concentrated by the 
thousands along the ditch banks and in 
the few unburned “islands." Rabbits 
and other small animals have likewise 
concentrated. 

T he very presence of large numbers 
of game animals or birds attracts 
predators. The predator situation be- 
comes particularly serious after a fire 
bei^ause the mice and other normal food 
of foxes, coyotes, hawks, and owls are 
practically exterminated in burned dis- 
tricts. This makes the predators turn 
more than ever to game animals and 
birds. 

Another disastrous indirect effect of 
forest fires is the destruction of food 
and cover. The beaver situation in this 
area is typical. Few beaver were actu- 
ally killed in the fire because of their 
ability to escape by their water routes, 
but their food has been entirely con- 
sumed. 
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tablished many feeding statioiu for 
birds in the burned area, equipping ev- 
ery station with automatic f^ hoppers. 

Fires have a serious effect on gome 
reproduction. Many birds and animals, 
while not actually killed, are rendered 
impotent or inefficient because of weak- 
ened condition. Large concentrations of 
game, caused by fire, likewise have a 
harmful effect on reproduction because 
the individuals do not pair. 

This one fire which burned in such 
excellent game country in central Wis- 
consin in 1930 may have been more 
destructive to animal, bird, and fish life 
than normal forest fires, but the results 
which have been related here tell the 
story of what happens in greater or 
lesser degree in every forest, marsh, or 
field fire. 

The effect of fire varies according to 
the season in which it burns. Early 
spring fires are particularly disastrous 
to the mating activities of game birds. 
Fires later in the spring destroy nesting 



Baked body of a sharp-tailed 
grouse, after the fire had swept on 


birds or young birds and animals. Fall 
fires play havoc with the food and cover 
necessary for the game to survive the 
approaching winter. Fires always do 
mure damage to game than to game's 
predators, as these latter animals and 
birds are better able to take care of 
themselves than are the game animals 
and birds. 

Statistics on fire causes show that a 
comparatively small percentage result 
from logging activities, indicating that 
men whose livelihood depends on the 
woods are more careful of them. Simi- 
larly there are usually fewer fires on 
Indian reservations than surrounding 
them. America's oldest outdoorsman Is 
careful. Carelessness with fire in the 
woods marks the tenderfoot. 

The whole effect of forest fires is 
probably more destructive to gome than 
the sum total of all hunting and fish- 
ing law violations. Sportsmen can do 
nothing which will do more to perpetu- 
ate their sport than to prevent forest 
fires. America’s out^f-dvors is a heri- 
tage to keep, prote^ and oijoy. 


The Conservation Commission has es- 
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FLYING INSTRUCTION AS IT SHOULD BE 


T hat there has been remarkable 
progreae in aviation is common 
knowledge to most people, but that 
there has been equal progress in flying 
instruction is not as generally realized. 
Proper education of the flier, however, 
contributes quite as much to the safety 
of flying as all other factors combined. 
There is little wonder then that con- 
tinual study has been given to this phaw; 
of flying, and that the methods of in- 
struction have become as scientifle as 
other specialized fields in education, 
and subject to the clos<wt scrutiny and 
regulation by our government. 

In the earlier days of aviation the 
pilot was trained either by the govern- 
ment for one of the service branches, 
or the person desiring instruction at- 
tached himself to some operating organ- 
ization and picked up such instruction 
as was at hand. Then a pilot here and 
there would manage to get the use of 
some kind of plane — anything that 
would fly — and advertise himself as an 
instructor, often dignifying such an 
operation by the name of a flying school. 

This method of instruction is still 
practiced even in the light of modern 
school development. The practice is able 
to continue because such instructors 
have no organization expense, practical- 
ly no facilities, and are, therefore, able 
to charge less than a properly organized, 
equipp^ and administered institution. 
Satisfactory results are sometimes ob- 
tained, boMiise of the ability of in- 
structor and pupil, but in general a 
•ad list of accidents and fatalities has 
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followed in the wake of such unorgan- 
ized and haphazard methods. 

A good flying school is just like any 
other good school, and the degree of 
proficiency of its graduates depends 
upon the facilities offered. Some of our 
most illustrious characters graduated 
from the old log school house and some 
of our excellent pilots are the product 
of “catch-as-catch-can” instruction, but 
it is no more logical to recommend such 
instruction for the student than it is to 
continue the log school house method 
of education. Under such c.«mditioDs it 
is a matter of the survival of the fittest, 
and in flying this takes on a serious 
significance. There is little or no risk 
involved in the course of flying instruc- 
tion by a properly administered school. 

Realizing the significance of the above 
statements, the Department of Gim- 
merce, through ita Aeronautics Branch, 
has given careful study to the problem 
of flight instruction and has issued de- 
tailed regulations {Aeronautics Bulletin 
No. 7-B), A oertiflcaie of approval is 
awarded to schools meeting government 
requirements. The Work of such ap- 
proved schools is carefully supervised. 
[See May IWO SkaewriFic Amebican 
for details of these regulations and cer- 
tificate- awards. Editor.} 

S INCE the writ^ is more intimately 
in touch with Roosevelt Aviation 
School than any other, he must be par- 
doned for using this school as an illua- 
tration of the modem flying school in 
actioh. Realizing the advanuges both 


to tlie public and to the school of ac- 
cepting the regulation of our govern- 
ment, Roosevelt Aviation School was 
one of the first approved schools and 
holds the highest license available from 
the government. This license includes 
all instruction necessary fur private, Um- 
ited commercial, and transport pilots. 

There are three elements absolutely 
necessary to make safe flying, and these 
same elements may well be applied to 
safe instruction. These important fac- 
tors are: A good pilot, a go^ airplane, 
and proper maintenance. 

Perhap the most interesting way to 
tell of the actual working of a flying 
school is to follow a student as he comes 
out for instruction. After enrolling, he 
is informed that he must pass a m^ical 
examination before a doctor appointed 
by the Department of Commerce for 
this purpose. This medical examination 
entities him to receive a student’s permit 
and also is sufficient to entitle him to 
a private pilot’s license, when the test 
for this license has been passed. 

Upon arriving at the school, he is 
delisted to find that while there is a 
groat field set apart for instruction, it 
is also a part of commercial Roosevelt 
Field, the largest commercial airport in 
America, with more runways, more 
hangar space, and more resident com- 
mercial ship than any other field in 
the country. There are, in fact, two 
distinct fields, each comprising approxi- 
mately 250 acres, one being on a lower 
level than the other but adjoining and 
connected by a ramp, so that planef ' 
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Iiutructioii in theory ai well at practice it cMen- 
tial to routKiitig out the education of the fledgling 


mgy uxi from one held to the 
other. The aehool field being re- 
served for instruction gives the 
necessary safety for the inexperi- 
enced pilott and the close proxim- 
ity of the commercial field gives 
the atmosphere and experience in 
regular aviation, which is of in- 
estimable value to the student. 

When the student is ready for 
his first flight; he is assign^ an 
insuuctor who continues with 
him throughout the course of in- 
struction, and who is chosen not 
only because of a special apti- 
tude for instruction and long ex- 
perience in the air, but beuuse 
of his ability to enter into this 
close companionship of instrucior 
and pupil with sympathy and un- 
derstanding. 

When the instructor and stu- 
dent are seated at the dual con- 
trols, the engine is “reved” up to 
see if everything is working prop- 
erly. All ready? We close the 
throttle for a moment and signal 
to the mechanic to pull the chocks from 
in front of the wheels. Take it easy as 
we taxi our plane to the end of the run- 
way and into the wind, which is the 
proper position for taking-off. Now then, 
“give it the gun!” We open wide the 
throttle and push straight forward on 
the control sUck, in order to raise the 
tail and place our ship in a natural fly- 
ing position. Our air speed indicator 
dials sufficient speed for the take-off, 
and soon we will learn to know by 
the feel of the ship just when tlie 
right moment arrives. Keep the ship 
straight with the rudder. We have our 
flying speed— pull back slowly on the 
control stick. Elasy now, we’re in the 
air! You scarcely know we left the 
ground at all. Six inches, five feet, ten. 
twenty, fifty feet. We continue with the 
control stick still slightly back until our 
altimeter indicates about a thousand feet. 

I OOK straight down. You won’t bo 
light headed. Many people get diszy 
when they look down from a tall build- 
ing, but there is little 
sensation of altitude in 
an airplane, just as 
there is very little sen- 
sation of speed, except 
when you are close to 
the ground. 

Wo now have suffi- 
cient altitude, so we 
throttle down the en- 
gbm to the proper 
cruising speed. It short> 
ens the life of a motor 
to run it wide open too 
long. We take a glance 
at our instruments — 
altitude about right, 
speed about right, oil 
gage shows the proper 


pressure. Good. Let us fly level anti 
straight — it’s easy. Pick out some point 
on the horizon and point the nose of the 
plane towards it. As far as we are con- 
cerned the position of the horizon never 
changes regardless of our altitude. If 
the nose swings off to the right or left, 
bring it back gradually with the op- 
posite rudder from the side to which the 
plane swings. It’s like steering a boat. 

Do not make hard work of flying. It is 
not necessary, for you’ll only over-control 
08 you did when you were learning to 
drive an automobile. Watch the nose of 
the ship. It is above the horizon. We are 
through climbing, so case the stick for- 
ward and bring tlie no!*e down. Thai’s 
it. The right wing is a little low, so 
“trim ship”, as they say in the navy. 
That’s the idea. Ease the control stick 
to the left — ^the aileron levels up the 
wings. 

Now we are ready to try a turn. First, 
place the nose in a level position and 
bank and steer to the right by easing 
the control stick to the right and give 


it a little rudder at the same time. 
Now return the stick to neutral 
so that the bank won’t increase. 
Our airplane is now turning. Now 
watch as I give it too much right 
rudder and not enough bank for 
this amount of tum-^e tail of 
our machine skids around like 
an automobile skidding on a 
wet pavement, but there is so 
much room up here that little oc- 
curs. Feel that draft on the side 
of your face? You can always tell 
a skid that way. If we give it too 
much bank and not enough rud- 
der for the bank, our airplane 
slips on the turn, slides down side- 
ways. and we lose altitude. Feel 
the draft on the other side of your 
face? That’s the side slip. You 
can always tell a slip by that 
draft. It takes practice to make 
perfect turns. It’s simply a matter 
of Co-ordination of the controls. 
It will come in u very little while, 
like learning to balance yourself 
on a bicycle. We come out of our 
turn to the right, we ease our rudder 
back to a neutral position and apply 
slightly opiMwite rudder and bank, if 
necessary, to bring our airplane back on 
a level keel. Coming out of a turn is just 
as easy as going into one. 

Eb 

utes now, which is long enough for 
the first try. Now, let’s go back home. 
Follow closely what we do. We get into 
position so that we will come in against 
the wind. We close the throttle. Our 
motor will not stall, it runs idle, but 
we keep our hand on the throttle in 
case of emergency. Push the control 
stick forward, so that the plane goes 
into a glide, nut too far forward so that 
it dives, and not too far back so that 
the glide is tiKi shallow. That is about 
riglit — now just a nice gentle glide. We 
keep our wings level and steer directly 
into the wind. 

As we approach closer to the airport, 
we look around carefully below and 
ahead to make sure that the field is 
clear f<ir landing. As 
we approach the field, 
we look forward and to 
the right of the nose 
about a hundred and 
fifty feet ahead to 
judge our height from 
the ground, ^en we 
are about 15 feet from 
the ground, we begin 
to flatten out, as we are 
now, by easing back 
gtadually on the con- 
trol stick, keeping just 
above the ground as we 
decrease our forward 
spetid. Watch now; this 
is impvne,nt. We cob- 
tilihe to pull back on 
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our stick — back, back, hack slowly to 
get the tail down, and our airplane 
lands itself on the wheels and tail skid 
at the tame time. This is known as a 
three-point landing. We keep the stick 
back and the ship comes to rest, the 
tail skid acting as a brake. So ends our 
first flight! Hilling, to be sure, but not 
with the anticipated thrill of danger — 
rather a thrill of exultation. 

The student is always immediately su- 
pervised by his instructor. -The training 
planes are equipped with dual controls, 
so that not only the student but the 
instructor has the controls at his com- 
mand, and through a speaking tube the 
instructor can give directions all through 
the dual flights. From the very fint 
flight, the student begins to gain ex- 
perience at the controls, the first work 
being in straight and level flying. Next, 
climbs are attempted and then through 
gentle turns to glides. This is all very 
simple and is mastered quickly. Then, 
the most important part of the instruc- 
tion begins; that of taking-ofi and land- 
ing. Each landing is different and the 
student spends as much time on this 
work, perhaps, as on all other training 
combined. As the student progresses, 
he is taught what to do in stalls and 
spins until the big moment arrives when 
he goes for his first solo flight. Three of 
these solo flighu are made, with a check 
by the instructor between each. Then 
comes more instruction for 180-degree 
and 360-degree turns. More solo work 
on these turns, and then further instruc- 
tion in figure eights and spirals. More 
solo work on these figure eights and 
spirals, and then the fiiul oheM by the 
instructor before being ready to take 
the Department's test fw tha private 
pilot’s license. 


TOURING this course of instruction, 
XJ the student has taken the necessary 
amount of clsss Work in ground school 
tastanetion so that by the time he has 
fiairiied his flying uaiaing he is all ready 
for Um examiiwUon. The approved school 


The Ug ibrilL The st u de nt, after thereugh Instmctien in 
net answar badcl dual flying, is toady to take off on his first solo flight 


o ffi c i a ls are very eairihil not to present 
any flier for examination, nnleu they 
are pretty sure that he has properly 
mastered hU art, because it is necessary 
in order that approval may be retained 
that nine out of every ten atudenU pass 
this test and receive the license for 
which he has applied. 

Now the question is always asked. 
“How long dMS it tdee to learn to fly?” 
This it purely a matter with the student 
and depends upon how much time he 
can give to the work and how he ap- 
plies himself in his studies. An inter- 
esting demonstration was made by 
Roosevelt School when it uained three 
young ladies, a matron, a business girl, 
and a college girl, to solo in one day. 
This is, of course, a stunt and is really 
too fast to proceed. The ideal time is 
about 21 to 28 flying days, which gives 
the applicant for a private license sufli- 
cient time to assimilate properly the in- 
struction given and to do the necessary 
ground school work along with it. The 
time may be shortened to, say 14 days, 
and is often spread out over a numter 
of months, which gives the student, if 
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he has the time and money to sustain 
himself, the added advantage of more 
practical experience in mechanics and 
operations. 

Behind the scenes of an aviation 
school everything is systematixed for 
safety. A complete record ia kept of 
the dual, solo, and ground-school time 
of each student. The planes and en- 
gines used in training are thoroughly 
inspected every 15 hours of flying time 
and the engines are thoroughly over- 
hauled every 200 hours. After 300 hours 
the fabric is stripped from the fuselage 
so that every part may be thoroughly 
inspected. A complete log is kept of 
every engine and plane, abovring time 
of flight, and work done. 

M any of the students now enrolled 
in the better schools are interested 
in aviation only aa a sport. Flying is a 
thrilling and absorbing sport and is 
just as safe as any other, when ’the flier 
has been properly and adequately 
taught the essentials of safe flying. 
These men, depending on their means, 
either purchase planes for themselves 
or in company with a group of private 
pilots as a flying club. Many com- 
mercial operators furnish space for stor- 
ing and servicing these planes just as 
a garage does. Considering the space 
occupM by a plane, in comparison with 
an automoMle, and the use of the costly 
airport facilities which go along with it, 
the charges are most reasonable, nm- 
niag uauidly upward from 25 or 30 dol- 
lars a .month, according to the sin of 
the plane. Other stude^ are learning 
flying aa aprofession. Even thou^ there 
h aa abundance of graduafe pilots 
available at present, the thoughtful 
young man w woman realiaes that as In 
any other profession, graduation ia not 
that k necessary in securing a good 
poaitioD. It is just the beginning. The 
inexperienced graduate of today wBl be 
the experienced pilot of tomorrovr when ~ 
the ex|kndlnf demipkb of a gmvriag 
duatry require thrir aerrioea. 


HOW YOU ARE INFLUENCED BY COLOR 

By SOLON R. BARBER 


I N 0 other age has color played so 
important a part in buying and sell- 
ing. The modem woman wants her 
frock to match the color scheme of her 
motor. She chooses dresses to suit her 
mood. She achieves color harmonies in 
the foods she serves and the dishes she 
serves them in. Even men have 
surrendered to the newer spirit 
and are now using more color in 
their clothes, homes, and offices. 

Our skyscrapers are built in such 
a manner as to give a distinct 
color effect, even to blend or con- 
trast with their surroundings. 

Modem shops are designed to 
appeal to the buyer’s increasingly 
active color sense. Wise mer- 
chants, in tune with their time, 
are studying the science and art 
of color so as to compete success- 
fully with their modern business 
rivals. Show-case displays are 
often masterpieces of color de- 
sign and harn 

Color is particularly important 
I the cose of foods. The average 
housewife buys much of her fo^ 
in cans, but she has not forgo 
what to expect in the way of c 
in canned foods. 

So distasteful arc abnormally 
colored canned foods to the dis- 
criminating, color-conscious house- 
wife that the Federal Food and 
Drug Adminisuation, in its en- 
forcement of the national pure- 
food laws, has established minimum 
color standards for certain of these prod- 
ucts. Few like to eat grey or brown 
canned peas or brownish canned apples 
and most of us have certain ideas a^ut 
what other foods should look like. But of 
all canned foods, the tomato probably 
ranks first so far os the color desired is 
concerned. There are yellow tomatoes, 
wholesome and nutritious, but the aver- 
age American consumer prefers his to- 
matoes, whether caimed or fresh from 
the vine, to be just the right blushing 
red. Due to the enactment recently of 
the Conners' Bill, an amendment to the 
Food and Dmgs Act, it is incumbent on 
the Administration to set a minimum 
color standard for canned tomatoes and 
perhaps for other producu as well, if 
they are not to fall below the United 
States standards, the asublishment of 
which is provided fay this amendment. 

The Caimers' Bill protides that the 
Swxotary of Agrlotdtnre may esubliah 
and' ptciisalgate definite standards of 


quality, condition, and fill of container 
for all canned foods except canned milk, 
meat, and meat producu. Now, color is 
a very important factor in the quality 
of a food. The SecreUry has already 
promulgated the “normal color” defini- 


effect of yel' ’ inned pears as 
“a gei ' ubluccnt, yellowish white 
color,’ peas ‘a general effect 

of gre xcced four per- 

cent by c . . . of discolored peas, such 
as brown or brown-spotted peas.” 

Setting color standards for these three 
foods was comparatively easy, but to- 
matoes are “something else again.” The 
Administration is about convinced that 
the following wording very nearly de- 
scribes a minimum color standard for 
this fruit : “The fruit shdll be consider- 
ed normally colored when a sample, at 
least one inch deep, of the homogeneous 
pulped meats shows a red color con- 
taining at least 58 percent red and not 
more than 37.3 percent green, in terms 
of the three primary color distribution 
enrves of the OpticM Society of Amer- 
ica, referred to Abbot-Priest standard 
white light.” This standard is subject 
to change, however. These percenUges 
do not, of course, refer to the propor- 
tion of rod to “green” (unripe) toma- 


toes, in the popular sense. They i 

rather the precise physical tei 

sary to define color accurately in a legal 

standard. 

It is, however, out of the question for 
every canner and food broker to pur- 
chase a color-measuring instrument 
costing between and 2000 

dollars, and requiring thi 
of a trained physicist foi 
ation. Fortunately, there a 
able certain commercial devici 
for measuring color which are 
' sufficiently accurate for practical 
purposes, which can be purchased 
for a reasonable sum, and which 
can be operated by a person 
does not hold a Ph.D. degre 
physics. Among such devices, the 
Munsell system of color disks 
has Itecn found useful in judging 
whether a certain can of tomatoes 
docs or dues not meet the mini- 
3olor requirement of the 
standard. The de\' 
sentially of a horizontal circular 
table, which can be revolved rap- 
idly by 

motor. A multiplicity of colored 
‘dboard disks are available 
bearing various cabalistic devicei 
wliich, to the initiated, describe 
their particular color value. The 
rapid revolution of the tabh 
causes a blending of the varioiu 
exposed colors into a single coloi 
sensation. By a proper select' 
and arrangement of color disks, the 
color of any material may be matched 
with considerable exactitude if it is 
brought close to the revolving table i 
such a manner that the two surfaces 
lie in the same plane and are equally 
illuminated by standard white light 
striking at an angle of 45 degrees. An 
eye-piece comparator brings the two 
color fields to the eye os the two halves 
of a circle, so that on accurate com- 
parison is made easy. 

After a satisfactory match has been 
obtained the operator has only to read 
off at the graduated circumference of 
the table the percentages of the disks. 

For rapid, every-day cannery use, no 
doubt an even simpler method of color 
comparison will be employed. It seems 
probable that for practical purposes, 
the canning trade will obtain for itself 
color cards which reproduce the mini- 
mum color called for by the standard, 
which can be used in making reason- 
ably accurate ceitparisons. 


tion for canned peaches as "a general 



A government chemist measuring the color 
values of tomato catsup with Munsell disks 
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IS INTERSTELLAR SPACE WHOLLY EMPTY? 

By HENRY NORRIS RUSSELL, Ph. D. 
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I^TEARLY 30 years ago Hartmann, 
while studying the spectrum of 
Delta Orionos, one of the stars in 
Orion's belt, made a surprising discov- 
ery. The star is a binary with a period 
a little less than six days and its orbital 
motion caused the lines of the spectrum 
to shift alternately to the red and to the 
violet in the familiar fashion. One line, 
however, the K line of calcium in the 
violet, behaved quite differently from 
the rest. 'While the other lines were 
broad and hazy, it was sharp; and while 
they shifted to and fro, it remained un- 
altered in position. The sharpness in- 
dicated that this line was absorbed by 
a more rarefied gas than that which 
produced the others, and its fixed wave- 
length that this gas did not share the 
motion of the star. 

Evidently a gaseous mass of low 
density must be somewhere between us 
and tk sur, and not so near it as to 
be churped into motion by the revolu- 
tion of uie star and iu companion in 
their orbits. This gas must consist of, 
or at least contain, calcium vapor and 
it was therefore supposed at i^st that 
it must be fairly near the stars so that 
their radiation kept it hot. 

But a few years later Slipher, who 
had detected similar “stationary” lines 
in the spectra of several other stars. 


pointed out that the “calcium clouds” 
did not share the motion either of the 
sun or of the stars, but that their ob- 
served velocities showed that they were 
in almost all cases practically at rest 
in space. He* suggested that the atoms 
which absorbed the lines formed part 
of exceedingly rarefied clouds in in- 
terstellar space. 

A FEW additional lines of the same 
sort were soon discovered— the 
other violet lino of calcium (H, which is 
often obscured by strong hydrogen lines 
close by) and the yellow, lines of sodi- 
um. All these can be ebserved only in 
the hottest stars, for the spectra of the 
rest contain strong calcium and sodium 
lines of their own which quite drown 
out the narrow though sharp “detached” 
lines. • 

Extended investigations by many 
workers have fully ipwifirmed the ex- 
planation and there is no longer any 
doubt that interstellar space is occu- 
pied, at least for thousands of light 
years from the sun, by mmUks vapors 
of very low density. 

This raises another difficulty. The 
sodium atoms which absorb the yellow 
lines are neutral, but the calcium atoms 
which produce H and K must be ionized. 
There is a strong line of neutral calcium 


in the blue but this does not appear as 
a “detached” line in the stars. 

Why should the calcium atoms be 
torn apart in this fashion? For each 
ionized atom there must be a free elec- 
tron. Sooner or later these wandering 
electrons must collide with the charged 
atoms and, since there is a powerful 
attraction between them, they will re- 
combine. Even if the interval between 
collisions was many years, a century or 
so would see practically all the atoms 
back in the neutral state unless some- 
thing kept splitting them up again. 

This is one of the many puzzles which 
have been solved by Eddington. What 
does the trick is ultra-violet light from 
the hotter stars. Such light, falling on 
an atom, can tear one electron off and 
send it flying away at a high speed. Out 
in interstellar space far from any par- 
ticular star the light is very faint but its 
atom-splitting power is as great as ever. 
The number of atoms per million which 
are ionized in a given minute will be 
small, but the process will still go on 
till it is balanc^ by recombinations at 
chance encounters. 

It is very euy to pull one electron 
off a sodium atom and very hard to re- 
move the second. So most of the sodium 
-atoms will be minus one electron (sin- 
gly kuiixe4). Practkidly none will lose" ' 
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a second electron and few will be neu- 
tral. But for calcium it is pretty easy to 
remove a second electron after the first 
is gone, and very hard to get the third 
off. The great majority of the calcium 
atoms will be doubly ionized and a few 
will be singly ionized (and absorb the 
H and K lines). An atom in this state 
is far more likely to be torn apart again 
by starlight than to pick up another 
loose electron, hence the absence of the 
lines of neutral calcium is explained. 

A number of other elements — hydro- 
gen, magnesium, silicon, and perhaps 
iron — may behave in the same way but 
their characteristic lines are in the far 
ultra-violet where the opacity of the 
earth's atmosphere keeps us from learn- 
ing anything about them. 

How these metallic atoms got lotise 
in space is another problem. We know 
that masses of gas are sometimes blown 
clear away from the sun as eruptive 
prominences, and calcium is the most 
prominent constituent. But whether all 
the interstellar gas has been ejected 
from the stars or whether much of it was 
there in the first place, no one knows. 

An important series of papers by 
Struve of the Yerkes Observatory has 
greatly extended our knowledge of thi.s 
interstellar gas. He has observed de- 
tached calcium lines in the spectra of 
more than 300 stars and finds that they 
are always present when there are no 
stellar lines to block them out and 
when the star is far enough away. For 
the nearer stars — that is, those which 
are only a few hundred light years 
away — the “interstellar” lines are faint. 
For remoter stars they grow stronger 
and Btrongef. For example, stars of the 
seventh and eighth magnitudes with 


B-type spectra mu»t on the average be 
much remoter than third magnitude 
stars of the same spectral type and they 
show much stronger calcium lines. 

To put these results into numerical 
form is still difficult, for it is hard to 
find any good way of estimating these 
great distances. But Struve’s discussion 
indicates that the stars in which the 
detached lines are strongest may be as 
much as 20,000 light years away. 

It may be possible in future to use 
the strength of thine lines to find the 
distances of remote stars. There is only 
one serious difficulty: the clouds of 
calcium atoms appear to be very wide- 
ly spread through space but they may 
be thicker in some regions than in 
others. There is already some evidence 
that this is the case and it may be that 
future studies will enable us to map out 
these clouds of almost inconceivably 
thin gas. 

O NLY rough estimates of the actual 
density of this gas can yet be 
made, but these are remarkable enough. 
The latest study by Unsold, Struve, and 
Elvey, indicates that within a few thou- 
sand light years of the sun there is on 
Uie average one absorbing calcium atom 
in every two or three cubic meters. Only 
a few small frdetions of the atoms arc 
in the singly ionized state which ab- 
sorbs the observed lines. Existing cal- 
culations indicate that the proportion 
is something like one in a hundr^ thou- 
sand. This gives (closely enough) about 
one calcium atom per cubic inch. 

It is very hard to realize what this 
infinitesimal density means. If there 
was nothing else but calcium, then it 
would require 60,000 cubic miles to 


contain nnu milligram of material, and 
more tlian a million cubic miles to 
weigh as much as a cubic inch of air! 

How many atoms of other sorts are 
present we can only guess. Probably 
enough to make a total density ten times 
os great. This estimate would make 
the total quantity of matter in inter- 
stellar space greater than that which 
is concentrated into the stars, and is 
likely to be too high rather than too 
low. In such a gas, according to Ed- 
dington, an atom would on the average 
move in a straight line for about seven 
years before being deflected by colli- 
sion, and during this time would travel 
farther than the distance from the sun 
to Jupiter. 

Strangely enough the gas, though in 
the deptlw of interstellar space, would 
be hut and not cold. The temperature of 
the gas depends on the average velocity 
with which its molecules or atoms move. 
In the present case this motion is 
caused mainly by the impacts of the 
free electrons. These are torn from 
their apparent atoms by the influence 
of ultra-violet light and set moving at 
a speed which depends on the quality 
and not the brightness of the light. Cal- 
culation shows that it will be high, and 
that when the impacts on the atoms 
have done their work their average rate 
of motion will correspond to a tempera- 
ture about 10,000 degrees Centigrade. 
The gas is so excessively rarefied that 
a solid body immersed in it would not 
be perceptibly affected. The extreme in- 
frequency of impacts of gas atoms on 
its surface would more than compensate 
for the violence of those which occurred, 
and no trouble would follow. — Prince- 
ton University Obsenvunry, 
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A DAY WITH A LOCKSMITH 

By ALBERT A. HOPKINS 

Author of "Tb« Lnr* of di* Lock" 


AS soon as the human race began to 
JX acquire property of any kind, the 
“•tick-up" man and the racketeer 
entered the picture and people began 
to devise methods of safeguarding 
worldly goods. Eventually the lock was 
invent^ and we find references to both 


as services. The shop is rendered rather 
picturesque by the inunense festoons of 
blanks. In the shop shown on this page 
there are more than a million blanks 
in hundreds of shapes. If a proper blank 
cannot be found, it must be made by 
hand. A duplicating machine for mak- 


ing keys may cost only a few dollars 
or. two or three hundred dollars. 

One unique type which we illustrate 
makes four different kinds of keys at- 
one operation on the various “•e^nps.” 
In a large shop four or five different 
machines are in constant operation. Mr. 


locks and thieves in both the Bible 
and the Odyssey of Homer. Where 
there is a lock there is a locksmith. 
Unfortunately, we do not know who 
was the first locksmith, but we can 
visualize him as a good mechanic 
and an honest roan. The locksmith 
of today has suffered from his con- 
tact with the machine age. There are 
still, however, a few hundred men 
b the United States who are in 
reality master locksmiths. The true 
locksmith does not depend altogether 
on key duplicating nuohines and he 
must be able to pick a lock or open 
a safe. The writer has been fortunate 
in having been assodiated with a 
matter of his craft in the examina- 
tion and repair of the only large lock 
collection in the world and some of 
the angles acquired will probably be 
intending to our readers. 

Hm store of the locksmith does 
not look nnlike that of the hardware 
merchant, for he sella looks as well 



Charles Courtney’s lock store which 
we illustrate is almost a show place 
in West 125th Street, New York 
Gty. It is crowded all day with 
customers who have “lock trouble” 
or are “key shy." A census of one 
day’s business was made for the 
writer and the facts are as follows: 

Made 264 keys for 43 customers, 
installed four concealed locks on 
money oars, changed combinations 
on ten house locks, made keys for 
six trunks, opened up two store 
door locks where keys had been lost, 
changed combinations on two safes, 

. fitted keys to locks or repaired locks 
on 45 cars, installed or repaired ten 
door closers. In addition scissors and 
skates were sharpened, saws were . 
filed, and a few other odd jobs wen 
done. 

Mr. Courtney is fond of getting 
up lo<dc statistics and he teoently 
inula, a compuUtion for oa of tlw 
nninb«i« ana types of keys carried"^ 
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bjr the peopk of Cnater New Yotk. The 
number of kejre is 21,440,654 weighing 
525,455 pounds, while 12,755371 keys 
sre kept nt home and 6,788358 kept in 
hotels, clubs, et cetera. What shall we 
say about 23,000 handcuff keys? Some 
of the mystery is taken out when we 
recollect that New York has 19,661 
policemen. 

The locksmith is often asked to do 
questionable jobs but it is rarely in* 
deed that he succumbs to temptation. 
Tbe tools used by locksmiths are often 
made for tbe job and every one of the 
specialized mechanics have their own 
little peu which they are fond of show- 
ing to their fellow crafumen. We il- 
lustrate two groups of such tools which 
show clever adaptations of mechanical 
principles and after looking at them we 
wonder if there are any “Raffles” in 
reality. 






THE PERSPECTIVE OF MODERN PHYSICS’ 

By PAUL R. HEYL 


F our yem ago ui Englith clergy- 
min, the Biahop of Ripon, perhapa 
not altogether hamoroualy, aug- 
geated a acientific holiday, a cluaing of 
all lahoratoriea for ten yeara to permit 
catching up with diacovery. Hia aug- 
geation waa received in acien- 
tifie drclea with proper amuae- 
raent, yet it waa recognieed that 
the Bi^op had expreaaed per* 
hapa more aptly than he could 
in any other way the aituation in 
which phyaical acience found 
itaelf. 

For a third of a century, aUrt- 
ing with the diacovery of X raya 
in. 1895, there had been auch a 
ruah of diacovery aa phyaical aci- 
ence had never before experienced. 

So rapid waa the accumulation of 
fact and theory that it became dif- 
6oalt for moat peraona to maintain 
the pace, and the procesaion dwin- 
dled down to a few leadera who, 
whatever may have been their pri- 
vate state of mind, abowed no out- 
ward signs of distresa, 

S UCH a aituation cannot last indef- 
initely, Like a commercial boom it 
must sooner or later reach a term from 
natural causes. In suggesting a acientific 
holiday the Biahop waa merely antici- 
pating in a rather exueme form the 
outcome which he and other thoughtful 
persona saw must ineviubly happen. 
What natural causes are there which 
may act as a brake on too rapid scien- 
tific discovery? 

Scientific discoveries may come about 
in three ways: by accident, aa with the 
X rays; by induction from experiment, 
as with the discovery of argon; and by 
suggestion or prediction from theory. 

Accidental discoveries happen so 
rarely that if scientific progress were 
to depend solely on these its rate might 
be something like that of the 18th Cen- 
tury. Discoveries of the second class 
must also, in the nature of things, be 
rather infrequent. Years of experiment 
were neceasary to accumulate the nu- 
merical results on the density of nitro- 
gen from various sources v^ich gave 
to Rayleigh and Ramsay the hint which 
reanh^ in the discovery of argon. It 
is to discoveries of the third class that 
we are chiefly indebted for the progress 


of physical science since the opening 
of the 19th Century. It is true that in 
the early stages of the development of a 
science, when theory Is weak and has but 
little experimental basia to direct it, prog- 
ress must depend principally upon ac- 





Aa sditarlal from Sd&mHfic Amtrkmt, 
February 8, U96, eoa asoswh after the 
annownfement of dm discevary of X 
rays. Noes dossly tha final patocraph 


cidental discovery; but when theory has 
reached a certain stage of perfection it 
takes hold, and thereafter sets the pace. 

As instances of discoveries of the 
third class we may mention conical 
refraction and the bright spot at the 
center of a shadow, predicted by the 
undulatory theory of light when it was 
still struggling for recognition; Fara- 
day’s pr^uction of induced currents; 
Mendelejeff’s periodic law and its con- 
sequences, notably in the correction of 
atomic weights and the discovery of new 
elements; the prediction by Maxwell 
of electro-magnetic waves, and its veri- 
fication by Herts, upon which rests the* 
whole of modern radio communication; 
the verification of light pressure, also 
predicted by Maxwell; Einstein's doc- 
trine of the equivalence of mass and 
energy, generally accepted, though as 
yet unverified by experiment, and his 
predictions of the curious behavior of 
light rays and spectral lines in intense 
gravitational fields. 

W ITH the possible exception of the 
first class these different modes of 
discovery call for special qualifications 
on the part of the discoverer. He must 
be literally what the French caU a 
“savant," a knowing man, well ac- 
quainted with what has been done by 
others, with a good perspective and 
understanding of our store of accu- 
mulated knowledge. And the more 
difficult it is to acquire this grasp of 
the past and present, the less likely 
will it be that new discoveries will 
be forthcoming in the future. 

An accumulation of undigested 
fact and theory is an ever increas- 
ing drag upon progress which must 
eventually reduce its pace to that 
at which assimilation is possible. 

1 think that there is evidence that 
such a slackening in pace is now 
beginning. 

Not that there is any diminu- 
tion in the amount of scientific 
activity; the volume of publica- 
tion shows no apparent decrease. 
It is the nature of the articles 
published that is significant 
In the journals of today we 
find leM attention paid to 
atomic physics and an increasing pro- 
portion of articles dealing with a gen- 
eral refinement of our knowledge, a 
.fining in<iof outlines pyevioualy aketobed.,, 
rather than with explumUona in new 
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Urrhory. The atmosphere ia suggestive 
ol 1890 rather than of 1920. This move- 
ment seems to be even more strongly 
miurkeii abroad than in this country. 

As a consequence of these changing 
conditions we find ourselves, if not ex- 
actly in such a scientific holiday as 
suggested by the Bishop, at least in 
die initial stages of something which 
may serve equally well. For the first 
dine in a generation an opportunity of- 
fers to set our accumulated knowledge 
in order and to improve our perspco 
tiK of it. 

Perhaps the most striking feature of 
modem physics, both from its strange- 
ness and its ubiquity, ia the radical 
change in the nature of the concepts 
with which wo deal, a change away 
from materialism and toward the in- 
soMtantial. The realities of today were 
tbs intangibles of the last century. Mat- 
ter itself, that cornerstone of physical 
science since time immemorial, has lost 
its 4>dividuality, and is now regarded 
as merely anotlicr aspect of that Protean 
conCfept, energy.' Tlic atoms of which 
matfi^ is composed are, as de Brogile 
andjSchrodinger tell us, nothing but 
little bunches of vibration in something 
the |nalure of which is not yet clear." 
We look in vain over the province of 
physics fur something tangible and sul)- 
stantial. Nothing remains but tlie sha- 
dow* of former realities. 

H owever, we must make the best 
of the situation in which we find 
oun^lves, especially since we liave 
bro^ht it upon ourselves by our own 
curmity. Shadows may be insubstantial, 
hot ^ least are they not definite and 
shaMy defined? 

A^his point Heisenberg, seconded by 
Bohf| says “No!” They tell us that our 
ooBMpts are nut only insubstantial but 
va|K and indefinite as well; that, for 
•x«4ple, we can never hope to know 
MC^ately how large an atom is and 
hoi[( rapidly it is vibrating. We may 
kll4 one or the other to any reasonable 
da||ee of accuracy, but not botii; and 
thib buriout fact is that an attempt to 
iiM|fove the precision of our knowledge 
of^e of these attributes of the atom 
aalimatically interferes with our ob-. 


taining a like knowledge of the other. 

To understand how this can be we 
must consider the Schrodinger atom in 
some detail. 

.One way of representing this atom 
conveniently is as shown just above. 



The original iron ring and coils used by Faraday in working out the principle 
of induced currenti, "one of the moet fruitful concepts of the human mind” 


r: Se/eattfe Amtritam. July IStt. "Whet 
Atem?" Nevenber 19M, *%eTe Atene.” 


Tile atom consists of a small group of 
waves whose amplitude diminishes as 
we pass outward in any direction from 
the center of the group, but never dis- 
appears permanently and entirely. In 
oilier words, the atom, strictly speaking, 
has no definite boundary. For practical 
purposes, however, the amplitude be- 
comes insignificant at a moderate num- 
lier of wavelengths from the center of 
the group. 

T his dying out of the waves is due 
to interference. The group consists 
of waves of a number of diilcrent 
lengths and vibration frequencies, con- 
stituting what is called a frequency 
band. By their mutual interference these 
waves cancel each other out more or less 
completely at a moderate distance from 
the center of the group. The diminution 
in amplitude is more rapid if the fre- 
quency band is wider; that is, if the 
group contains a greater variety of 
waves. This more rapid diminution in 
amplitude shows itself in an increased 
sharpness of definition in the boundary 
of the atom. 

But it will be noted that this increase 
in precision of size is accompanied by 
a corresponding decrease in precision 
of frequency of vibration. To make the 
boundary sharper we must widen the 
frequency band by including waves of 
longer and short- 
er lengths than 
those in the orig- 
inal atom. In the 
spectroscope, the 
less definitely 
bounded atom would give the sharpest 
lines, while the more sharply bounded 
atom would give a spectrum made up of 
rather wide, fuezy bands whose wave- 
length could not be accurately deter- 
mined. 

This see-saw relation has been shown 
by Heisenberg to bold good between 
other pairs of properties of atoms and 
electrons, such as position and velocity. 


The general law thus developed is 
known as the principle of indetermin- 
acy. It asserts tliat in general we can 
measure to any desired degree of pre- 
cision only one half of ail measurable 
quantities, and that the precise de- 
termination of tills half automatically 
renders less precise our knowledge of 
the other half. 

This indeterminacy is most noticeable 
in measurements involving atoms and 
electrons, but theoretically it holds for 
large bodies as well. To determine 
the motion of the moon we observe 
the light reflected from its surface. But 
in the act of reflection the light exerts 
a very small pressure. In consequence, 
the motion of the moon must he ac- 
celerated nr retarded as it is illuminated 
on one side or the other by the light 
from the sun. Only in perfect darkness 
would the motion of tlie minin be unper- 
turbed, and then we could not observe 
it at all. 

T his indeterminacy, tlumgli utterly 
negligible for large bodies, becomes 
of importance when we are dealing with 
atoms and electrons. Though we do not 
observe them by reflected light we do 
ilepend for our knowledge of their be- 
havior upon their interactions with other 
similar tidies, which process, of course, 
involves mutual disturbances in both 
parties to the action. And it is quite 
possible that an atom or an electron may 
be seriously perturbed by even a single 
quantum of energy. 

The importance of the principle of 
indeterminacy is undeniable, but we 
must be careful not to read too much 
into it. In some quarters it has been re- 
gat ded as overthrowing the philosophy 
of determinism." This, I think, is going 
farther than ia warranted. 

Determinism is an old philosophy, 
and pages of polemic have been spent 
upon it and its opposite, free will, until 

•Bddinfton: o» th* Phyoical 

World.^ poi* ttS, 
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the Mock arguments pro end oon beve 
been worn to tatters. But the interest 
in the subject is perennial, any 
chance of n new argument is eagerly 
seised upon. Briefly speaking, detemii^ 
ism asserts that n^ng is due to 
chance, but that there is a definite cause 
* r everything that happens, and that 
luis series of cause and ^ect runs bock 



Dr. Werner Heisenberg of the 
Tbeotetkel Instinite of Physics 


in on endless chain, so that if it were 
possible for us to acquire a perfect 
knowledge of the universe at any instant 
we could (at least in theory) predict 
ita sute at any future time. 

This doctrine is generally regarded 
as harmless as long as it is limited in 
its application to inanimate Nature, 
but w^n the determinist attempts to 
include the actions of sentient beings in 
his philosophy he inevitably arouses 
active opposition on the part of some 
of these beings, who maintain that their 
actions are governed by free will, and 
that they can make an independent de- 
cision as to their coarse of action which 
could not have been predicted from 
past conditions. 

The issue thus raised has been a 
source of contention for centuries. The 
principle of indeterminacy has lately 
been dragged into the conflict on the 
ground that it denies the possibility of 
our ever attaining a sufficient knowledge 
of everything necessary to predict the 
future. The fallacy of this argument is 
that it quietly and unworrant^y shifts 
determinism from an objective to a 
subjective basis. Historically, determin- 
ism is objective: that is, independent 
of the presence of an intellect to fol- 
low up the process , of cause and effect. 
It loeM all meaning os a general princi- 
ple. of Nature when placed on a sub- 
lective basis. The principle of ind^ 
letmlnocy, on the other hud, is essen- 
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tially subjective Its name b periiaps 
unfertunme os suggesting the oldm 
philosophy. It might perhaps better be 
called the principle of complexity. In 
the cose of the Schrodinger atom the 
more definite the ^Boineter the more 
complex b the constlthdon. When thb 
complexity reaches a Cf^toin degree we 
coll it, subjectively, *Tndeterminate;" 
but no matter how omnplex the result, 
it is objectively perfeetl]^ determined by 
a more or less complex set of causes. 

We have seen that, thanks to de 
BrogUe, Schrodinger, and Heisenberg, 
our concepts of j^yidesl entities have 
become not only insuhetantial but ill 
defined and vague, from our point of 
view. But though matter may have been 
merged with energy, and though posi- 
tion and velocity interfere with each 
other's measurement, con we not still 
find something unalterable in the con- 
cepu of space and time? 

B ut even here we meet with disap- 
pointment, for Minkowski teUs us 
that these concepts have gone the way 
of matter and energy. “From this hour, 
space in itself and time in itself sink 
to mere shadows, and only a kind of 
blend of the two retains an independent 
exbtence.” 

This blend of space and time is es- 
sentially four-dimensional in its na- 
ture. Time was (and not so very long 
ago) when interest displayed in four- 
dimensional geometry by any one but 
a pure mathematician was sufficient to 
render him on object of suspicion; but 
safe in the 20th Century, Minkowski 
could utter the foregoing words, and 
Einstein, Jeans, Eddington, and a host 
of others can safely mve expression to 
that which the late C. H. Hinton thought 
but dared not say, save in a strictly 
limited esoteric circle. 

But perhaps there is still one spot 
that no radical dare profane- -our num- 
ber concept. Have not shadows their 
numerical measure, though perhaps not 
os precisely as we might wbh? And 
must not even four-dimensional space 
conform to measure and number even 
more richly than iu diFce-dimensional 
shadow? b not numb« fundamental 
and eternal? 

And then comes Diroo to deprive us 
of thb lost standing ground. Here it 
behooves' us to waUt warily, lest we 
daHten counsel by wei^ without knowl- . 
edge, for thb aspect of modern theory 
b both new and of assimilation. 

Ferhaps we may say ^t Dirac’s con- 
tributioit to modem physical thought 
is the idea that the really fundamental 
things of Nature may be absolutely in- 
expressibb by nnmbms, and that nu- 
merical relatioos beg^ to appear only 
yrhen we teach coswnations of these 
fondamentob of a certain degree of 
^mplexity. 

An illustration? I hesiute: but per- 



haps a priacipie familiar to mother 
motioians may not be too foi-fetchefL 

Infinity b a concept that b incotA* 
hie of nummical expression. Not ^ 
cause it b too big; the diffieuln b 
qualitative, not quantitative. An infinite 
^ its very nature transcends numerical 
expression, yet the difference of two 
in^tes, or their ratio, may be expree- 
sible as an ordinary finite number. 

What fitting title may we apply to the 
realm of physics as we view it today, 
and how ore wo to chorocteriae those 
carious persons who spend their Ibns 
working among its insulwtantial and Hi- 
defined shadows? Perhaps (with apslo- 
gies to Arbtophanes) the phrase "clqnd- 
cuckoo-land” may ^Ifil both require- 
ments. And yet such a designation 
hardly does justice to physicists, for 
though they have to deal with thinga 
apparently for removed from reality 
they are, as a matter of fact, very practi- 
cal fellows; for out of thb welted and 
confusion of insubstantiality the physi- 
cist b able to extract some very practical 
and substantial results. We are able to 
do better work, to cut more closely to 
Nature's lines, to give better expjima- 
tions of natural phenomena on the hasb 
of our modem intangible concepts than 
were the physiebts of other days^with 



thdr materialistic ideas. We ore not 
leaponoible if Nature decides to he 
what we coll unreal. Perhaps it b our 
definidon of reality that b at fault 
And ever and anon, to the physiebt anr- 
rounded by what he still colb ias«b- 
stanUaUties, there comes to mind that 
often quoted glimpse of poetio insight: 

"We ore such stuff 
As dreams an mode on, and oar 
Bttib life . 

Is rounded with 1 slc^* 





A TINTED STATUE FROM POMPEITS ASHES 

‘pfOMPEn to give us archeologicel thrill*. One occurred in 79 A.D., the place of worship was apparently 

ot the notable discoveries of last year is a sculptured being transformed into a farm. The head is a separate work 
trait of Livia, the wife of Augustus and mother of TIberi- applied to a torso to vdthdi it did not originally belong. The 
fin statue was found amid volcanic ash from Vesuvius b^y is probably that of a'goddess or priestess. The liMd is 
hrsilU of Dtonyiiao mysteries. The villa was named from tinted and the original coloring of dirk br<>«ra eycN carmine 
; w dd tMfwtjwg * depicting rites in the cult of Dionysus lips, and fair, slightly reddish hdlF ajid eyebrows remain. 
nclMlsf. Wheh the eruption which overwhelmed Pompeii The circular inset shows Hie body partially excavated. 
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By MILTON WRIGHT 


A FEW yean ago George C. Hannam 
was a salaried employee, Tinlay 
he is president and principal 
owner of an indoatrial corporation said 
to be worth a million dollars. He has 
his own factory, offices in five cities, 
and distributors of the product he man- 
ufactures in all the 
principal cities of the 
country. He even has 
added a new word to the 
flooring industry— Hano- 
tile. • 

I knew George Han- 
nam as a boy, I remem- 
ber that he started to 
attend two high schools 
in Brooklyn at about the 
same time 1 did, and 
that he was asked to 
leave both of them be- 
cause he wouldn't study. 

If you had asked any- 
body in the neighbor- 
hood what George Han- 
nam’s prospects were for making his 
mark in the world, you wouldn't have 
received very flattering predictions. 

And yet he has climbed fast and far. 
There must be, I was thinking when I 
visited him the other day, some secret 
of success he has found that I can 
pry out of him and pass on to other 
inventors and business men. I deter- 
mined to ask him about it. 

“What is it,” 1 asked, "that makes 
a man a success in industry?” 

“There is no formula,” he replied. 
“So far as T know, nothing has ever 
been found to take the place of common 
sense and hard work. If, however, you 
can apply those two factors to an in- 
dustry that is in ite infancy, and, be- 
cause it supplies a real need, is bound 



to grow rapidly, then success is as- 
sured.” 

The place in industry that George 
Hannam occupies is two-fold. He is an 
authority on acoustic treatment and on 
asphalt flooring, both of which have 
developed tremendously in the last de- 
cade. 

“Just what was it that 
started you on the course 
that finally resulted in 
your being president 
and principal owner of 
the American Asphalt 
Tile Corporation?” I 
asked. 

“I should say,” he 
answered, “that it was 
the realisation that most 
men in executive posi- 
tions seemed to be col- 
lege graduates. 1 was a 
stenographer — and not a 
particularly good sten- 
ographer at that — and 
as I looked at the men above me, it 
dawned upon me that what I needed was 
a specialized education. I quit my job 
— It was the sixth I had held in a short 
time — and studied day and night to en- 
ter college. I entered Cornell in 1909. 
I earned part of my way, selling alumi- 
num cooking utensils and muga/ine sub- 
scriptions in the summer time and 
waiting on tables, tending furnaces, and 
even playing the piano in a club din- 
ing room during the school terms.” 

He laughed when he said this; he 
knows I have heard him play the piano. 

“When it came time to graduate I 
listened to the blandishments of a 
representative of an iron foundry in 
Ohio, one of those men who visit tech- 
nical colleges in June to induce young 
men to enter their particular establish- 
qjents. I took a job in the foundry, but 
quit it three days later. I could see no 
future in it. 

“It seemed to me that the money to 
be made in business lies in the selling 
end. I came to New York and applied 
to the H. W. Jobns-Hanville Company 
for a job. 

“We have nothing for you,” said the 
employment manager. “If you only 

Sfiark photographs of sottfid wavw show- 
ing, Ufl, a aonad wave being reflected 
(an a^) from a nnoodi hard surfaco, 
and right, sound wavie being abeorbed 
by a surface that has boso treated by the 
asethoddeearfeed, to prevent reverbe ra tion 



George C'Henasm 


knew stenography we could find a plage 
for you." 

“That's fine," 1 answered. “I do knem 
stenography." 

There was nothing for him to do IM 
give me a job. 1 was assigned to m 
acoustics department. Three wew 
later they found an opportunity to sipd 
me out on some installation work. I lyas 
on my way. j 

“Pretty 8<M>n I began to bring in 
jobs to be done. 1 was a sort of volun^ter 
salesman, so in about five or six multiu 
1 was made a legular salesman. IncrMoe 
in the acoustical treatment of ofjioes, 
schools, rhurrlies, and other buildings 
was rapid, and after a time I was 
a sort of supervisor over the acouAcal 
work of the Boston and Montreal oSeea. 

“TN Boston I consulted consti^tly 
J. with Professor Wallace Clei^t 
Sabine, Dean of the Graduate Scl^la 
at Harvard. He was the greiteat 
authority of acoustics the world ever 
saw, and by the time I was transferred 
to the Cleveland district, a little less 
than a year later, I had arquittd a 
foundation in tills specialized si^ect 
that was invaluable. In less than anoUier 
year 1 was made manager of the* New 
York acoustical dejiortment.” 

“Now just what was this acoifKioal 
work?” I felt called upon to ask at this 
point. 

“It's doctoring up rooms to quiet 
them,” he answered. “You take a large 
office with 50 typewriters going at esce, 
and nobody can hear himself think. Or 
take a poorly designed audituthun; 
echoes and reverberations get so bad 
that the remarks of the speaker ore all 
jumbled up by the time they reach the 
ludience.” 
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“And how do you correct it?” an acoustical division of the busi- 

“You apply a layer of felt to the walls ness. I now found myself in keen 

or ceiling. Then over that, separated competition with my former em- 

from it by an air space, ‘you stretch a ployer. Every point of advantage 

thin cloth. The sound waves pass 1 could gain was worth striving 

through the cloth and air space and are for. Remembering what a stimu* 

absorbed by the felt, instead of reflected lus had been given to acoustic 

back in the form of echoes by the hard jobs by the acoustic paint, 1 be- 
wails.” lieve<l that history could repeat 

“But isn’t this cloth rather unsight- itself, so I set to work on a new 
ly?" and better acoustic paint. 1 got it. 

“It used to be. That provided me with “Meantime, Mr. Stone, whom I 
the opportunity for my first invention consider one of the foremost in- 

— an acoustic paint. Ordinary paint on dustrial scientists of the country, 

the cloth would reflect back the sounds had developed an asphalt tile 

— especially high pitched sounds like flooring. He also, by the way. was 

those of a typewriter- -almost as much the originator o[ cork tile floor- 

os would the bare walls. If you painted ing. I was placed in charge of the 

over the acoustic treatment cloth there flooring department in addition to 

was little improvement over the condi- the acoustical. This new type of 

lion before the treatment was applied. flmiring was something large 

Men had been seeking fur years fur a buildings like hcIkmiIs, hospitals, 

paint that could be used, but, for some offices, churches, and gymnasiums 

reason, none of them had found it. were looking for, to replace mas- 

tic flooring. 

“TT could l)e done, I was convinced, “It was left to me to go ahead 
JL ond 1 made up my mind to do it or with this pioneer type of flooring, 

get out of acoustical work. For months for Stone’s business had 8«i dc- 

I devoted all my spare time to gathering veloped that he decided to devote 

information ab<)Ut paint from all sorts oil his lime to cork insulation, in 

of places. Then, for three months, 1 which he saw a great future. I 



“TT could l)e done, I was convinced, 
JL and 1 made up my mind to do it or 



concentrated on the subject with the C( 


operation of a paint company. At lust taking over the 
I had it.” ing ends of tl 

“Did you patent the formula?” ‘There was 

“No; I didn't know as much about flooring and < 


formed a separate corporation. 


Mining gilsonite, the asphalt from Utah 
used in making an improved floor tile 


ing ends of the business. 

‘There was a real need for such a 
flooring and our business developed 
rapidly. Oimpetitors began to appear 


patents then as I do now. 1 was inter- rapidly. Gimpetitors began to appear 
ested in selling and applying acoustic and inevitable price-cutting followed, 
treatment and a patent never occurred Any lead that we might have had due 


to me. 

“Shortly before this, Junius H. Stone, 
who had been manager of the cork in- 
sulation department of the corporation, 
had left to establish his own company. 


to being the pioneers was in dangei 
There was only one thing to do, as w 
saw it, and that was to keep on pi( 
neering. 

“Constantly we kept testing and ej 


and he asked me to go with him to form perimenting, carrying 
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a work, until we had evolved a better 
■d asphalt tile, using gilsonite, an asphalt 
ar Common in Utah. We took out a patent 
d. on it, hut our competitors were right on 
ac our lieels. We kepi on working out new 
>r. ideas, and at Iasi got a tile that was as 
»e near the ideal as it was possible to 
io- make it, from the standpoints of wear, 
comfort, freedom from denting, and the 
!X- like. We tiH>k out another patent. 

[;h “Every improvement was accom- 
panied by an increase in business. To- 
day, I should say, we have laid more 
asphalt tile than anybody else in the 
world and our product is recognized as 
the standard. For the particular type 
of flooring that we do the future is re- 
markaiily promising; the majority of 
the flooring in all large buildings — 
schools, offices, inslitutions of all kinds 
— will be asphalt tile; more and more 
'{ it will he used in the home. And Home- 
4,. body — eillier our corporation or si>me- 

body di.ing the type of work that we are 
doing — is going to have a lot of work 
to do. 

“I think ril revise that statement I 
made to you a little while ago abttut the 
secret of success in industry. One way 
to gam success, I should say, is to be a 
pioneer. Get in at the start of some in- 
dustry— something that fills a modem 
need — and then keep constantly per- 
fecting your product or your service; 
keep a little bit ahead of the procession 
in the matter of ideas, if that is pos- 
sible. Do thtf and }i>u don’t need to 
worry about iucews.” 



NATURAL GASOLINE 

FROM OIL WELLS* 

By G. ROSS ROBERTSON 

r, Usltmlty ot CalKeniU at Loa AnctUa 


ABOUT seven year* ago, certain re- 
nowned but peasitnistic geologists 
predicted a dire shortage of pe- 
troleuin in the United Sutea within 10 
years. They still have three years' grace 
in which to fulfil expectations. There 
are, on the other hand, three substan- 
tial elements of doubt attached to that 
prediction. These are, respectively, 
Texas, Oklahoma, and Qlifornia. Just 
at present the greatest of these seems 
to k California. At least may it be said 
that the Kettleman Hills were not on the 
oil map in 1923. 

The false prophets have done us no 
harm. They probably frightened us into 
a speedy development of Ethyl gasoline, 
cracked petroleum, and various other 
commendable econondes. One of these 
economies is that of stripping volatile 
gasoline from wet natural gas, 
a process that is carried out on f 
a large scale in the Kettleman 
HUU field in CaUfomU. 

The limited demand for 
kerosene in recent years has 
made h desirable to throw an 
increased fraction of heavier 
hydrocarbons into motor fuel 
Such heavy distillates need en- 
richment with a special supply 
of volatile material. Thus has 
arisen the modern natoral- 
gasoline absorption plant 
which salvages the d(«ired 
^eL 

There was a time when an 
aboorption plant took care of 
40 or 50 wells in iu neighbor- 
hood but two Kettleman wdls 
are sufiEdent to serve the.plant 
described herewith. When one 

of these is drilled to the full 

Br 


projected depth, it is ‘ quite possible 
t it may take over the whole duty 
alone. The present production by 
this plant of over 80,000 gallons 
of high-grade absorption gaso- 
line daily means that more 
in 500,000 gallons of 
motor fuel may be 
marketed after blend- 
ling with straight dis- 
tilled gasoline. 

The Kettleman field 
is a wide stretch of 
tiling hills far out 
I the midst of the 
barren, sun-baked valley of central 
California, a few miles south of Coal- 
ings. Literally hundreds of square miles 
of bare clay loam surround these hills. 
Any one of these square miles is a per- 
fectly good airport, and oil magnates 
with private planes visit their property 
without much concern as to their skiU 
in selecting a landing place. Near the 
western edjge of the hills, the shack 
town of Avenal has suddenly sprung 
out of nothing. The town is not substan- 
tiaL but it is clean. This is a new idea 
in oil towns, and there's a reason. 

After experiences in old-fashioned 
oil fields, the visitor expects to find a 
succession of grimy derricks, ill-smell- 
ing black oil sumps, and on atmosphere 
soaked with crude ml mist. Not so. In- 
stead of muck and mire, one finds at a 


Kettleman well a spick-and-span outfit, 
resplendent in al uminum paint, with 
gas valves done in vermillion and oil 
valves in a beautiful apple green. In 
these arid hills there is little rusting and 
no grime. 

Tbe well doesn't deliver “crude oil” 
in the ordinary sense. Rather it pours 
out a mammoth stream of native, ready- 
made raw gasoiine, accompanied by 
vast quantities of high-pressure gas. 
By some remarkable provision of nature, 
Kettleman “oil" is composed almost en- 
tirely of volatile hydrocarbons. In some 
cases the liquid is almost water-white «• 
delivered from the casing-head. At 
other wells the product, while as free- 
running as commercial gasoline, is col- 
ored in varying shades of brown. 

O NE enterprising Kettleman oper- 
ator subjects the oil to a slight 
purification, not involving distillation, 
and markets it directly as motor fueL 
The trade seems to Iw satisfied with 
its performance, and likes the cut 
price. 

The visitor to Kettleman is invited to 
hold bis hand under the discharge - 
valve on the oil trap at the well. A 
light liquid pours over his hand. One 
or two shakes of the hand in the air and 
the liquid has evaporated, leaving only 
a slight smell which suggests that nature 
did not refine her product quite woill 
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enonsb to ptM a city motor-fuel or- 
fUnanoe. 

The following may be taken a* a 
normal or compoaite picture of a ma- 
ture, full-grown Kettleman oil well: 

It ie about 8000 feet deep. It probably 
ooet about 200,000 dollars to drill or, 
if there was bod luck in the last thou- 
sand feet, add a couple of hundred 
thousand more. It pours out daily, in a 
foaming and roaring stream, 5000 bar- 
rels of Tolatile petroleum, marketable 
at double the price of common crude 
oil. Without fuither treatment this “oil’* 
is already slightly superior to some of 
the “bootleg" gasoline sold by minor 
concerns outside the cities. If the well 
has reached a particularly deep oil 
sand, there may be a small but impor- 
tant fraction of lubricating oil in the 
crude product. 

O UT of the foaming stream come 
100 million cubic feet of wet 
natural gas daily, at a pressure of 1000 
pounds per square incL Tliis gas goes 
through an sorption plant, and gives 
up about 90,000 gallons of high-test 
gasoline. The remainder, mostly meth- 
ane, is thrown away. 

Rising spotless and shining in the bril- 
liant California sunshine, the new ab- 
sorption plant is a beautiful sight by 
contrast with the drab and barren clay 
hills round about. Only the offices, lab- 
oratory, and a few pieces of minor 
equipment are housed. Rains come sel- 
dom and sleet never. Everything takes 
the fresh air — the more air the better, 
should natural gas choose to leak out at 
some unsuspected point. 

At the present writing the two con- 
nected wells nearby deliver daily 92 


million cubic feet of wet 
gas through a 14-lnch 
main at a regulated pres- 
sure of 450 pounds. Quite 
naturally the oil which 
has just been separated 
from its equilibrium con- 
tact with the high-pres- 
sure gas contains a large 
proportion of the much- 
desired intermediate hy- 
drocarbons, such as the 
pentanes and hexanes. 
Accordingly a second and 
third quota of gas are 
taken from the nil, each at 
reduced pressure. The 
final withdrawal of gas is 
made at a slight vacuum, 
leaving the liquid product 
relatively stable in tank 
storage. The whole sup- 
ply of wet gas is sent 
to the absorbers. 

The plant consists of 
two absorption units, each 
having a capacity of 50 
million cubic feet of gas 
a day; a stabilizer taking 
care of both units; a Ru 

boiler plant with four frai 

operating units and one 
stand by; a ctutling tower serving 



Rcsplnubnt ir 
fractionadna u 


alumtnutn paint: Stabiliser and 
lits of tha absorption installatioa 


tnpletely tjnly after careful fractiona- 


eral devices; gasoline storage tanks, tion. The isobutane is almost worthless, 


centrifugal and piston pumps. 


and goes largely with the propane. The 


pressors, and so forth. Briefly summar- n-butane is a normal component of 
ized, it operates to extract most of the absorption gasoline, but there is nearly 
hydrocarbon content of the gas from 50 percent more of this hydrocarbon in 
propane up the scries; then to reject by Kettleman gas than the final product 


fractionation some n-butane and every- 
thing below butane from the crude dis- 
tillate produced. 

A chemical concept of the absorption 


can stand. There must accordingly be 
a substantial rejection of butane. 

“Fentunes-plus," meaning all higher 
hydrocarbons, are the most desired, and 


problem may be gained the plant is designed to give practically 



from a typical analysis of 
Kellicnian wet gas; 



Propane 4.70 

Isobuiane 1.06 035 

n-butane 134 0.40 

Pentanes-plus 1.10 0.47 

From the absorption 
standpoint methane and 
ethane are worthless. They 


complete rcc^tvery of such material. Un- 
doubtedly there is a large amount of 
hexanes and heptanes, with dwindling 
percentages of a few higher members 
of the scries and possibly cyclo com- 
pounds of unknown quantity. Practi- 
cally no other gas is present. 

T he wet gas, at 450 pounds pressure, 
enters the absorbt-rs, where the solu- 
ble components disMtlve rapidly in the 
oil which portially fills the lowers. This 
oil is a relatively non-volatile refined 


dissolve slightly in the ab- petroleum of the “mineral seal” type, 

sorber oil at high pres- somewhat heavier than kerosene. In it 

sure, but soon escape the are r.ombined a high boiling range with 

apparatus. Propane fboil- minimum molecular weight. In t^ way 

ing point ^-45 degrees a high gas solubility is attained, and at 

Centigrade) is equally the same time a low loss of oil in dis- 

worthless, since it is too tillation of the gasoline from the ab- 


volatile to remain in ap sorbed mixture, or “fat oiL" About 

preciable quantity in a 675,000 gallons of oil circulate normally 

motor fuel as commonly through the plant cycle, 

stored. It is, however, suf- All the desired hydrocarbons, and 


ficiently condensable to many more, are now absorbed in the 
ma le*' trouble futher on foaming, drippilng mass of oil in the 


in the plant process. It absorber columns. The “dry gas” escap 
is accordingly eliminated ing absorption k promptly diverted. 
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The fuel value of this gas is practically 
identical with the gas fuel which is now 
standard in domestic service at Los 
Angeles. Absorption reduces the volume 
of the gas only about 8 percent, so that 
more than 80 million cubic feet must 
now be disposed of. 

A portion of the dry gas is put to 
novel use in driving turbines which 
serve the necessary pumps of various 
kinds. In the face of dubious comments 
of turbine engineers, the builders of this 
plant have succeeded in driving stand- 
ard steam turbines on high-pressure 
gas with even less damage to interior 
parts than occurs with steam itself. For 
this purpose the gas is reduced to 185 
pounds pressure, heated with exhaust 
steam to forestall the formation of ice 
in the turbines, and then put to work. 

^HE existence of casing-head pres- 
X sures up to 1100 pounds has sug- 
gested the use of gas in electric power 
plants, in which ^e energy would be 
derived merely from the expansion of 
the gas, after which the expanded but 
undamaged gas would be sold as fuel. 
Unfortunately tbe gas occurs at a dis- 
tance of more than 200 miles from the 
nearest industrial center, and a large 

r t of the 1100 pounds pressure would 
needed to boost the fuel to ite desti- 
nation without allowance for electric 
power production. Not all has been said 
on this subject, however, 

A small amount of the dry gas is re- 
duced to ven low pressure and used as 
fuel under w boUers. The remainder, 
which is nearly the whole supply, is led 
out a safe distance up a hill and blown 
off to the atmosphere as waste. 

The "fat oil” from the absorbers, 
saturated with all the hydrocarbons, 
passes through Unks, where a slight re- 
lief of preuure vents a large part of 


changer, an outstanding feature of the 
plant. Here by application of the coun- 
ter-current principle, piped streams of 
“fat oil” pass a distance of about 60 
feet counter to the returning “lean oil” 
from which the gasoline has been strip- 
ped. The contact is of course thermal, 
nut an actual liquid contact. In this way 
the lean oil is partially cooled, with 
great saving in precious water. The “fat 
oil” in turn becomes heated, thus saving 
much steam. 

The fat oil is still further heated in 
the second or gravity heat exchanger, 
and thence passes to the pre-heater, 
where it receives a temperature boost 
with the aid of boiler steam. Tbe oil 
then passes to the fractionator, where it 
is subjected to steam distillation. 

The vapors emerging from the frac- 
tionator pass, in turn, through a pri- 
mary water-cooled condenser, a primary 
dehydrator, and then a secondary con- 
denser and dehydrator. Automatic sepa- 
ratory devices permit a continuous flow 



of raw gasoline and re-condensed water. 
The dehydrators are merely tanks with 
weirs, and play the r61e of separatory 
funnel. 

The hot oil — now lean — ^returns 
through the heat exchanger, yields a 
part of its heat energy, and is ready 
to do business once more at the al> 
sorber. 

The hot, stabilized gasoline is now 
cooled and sent to short time storage in 
local tanks. It is then pumped at high 
pressure for a distance of 90 miles to 
the San Luis Obispo coast region, where 
it is received by a major company for 
blending purposes. 

/^F I experienced oil operator 

V-F dares predict the life of his field, 
but in the case of Kettleman Hills it is 
apparent that a supply vastly beyond 
conception has barely been tapped. The 
major supply is deep. Levels from 7000 
to 8000 feet are furnishing the present 
flow. Recent drilling to extreme depths 
is encouraging in the production of oil 
containing mure lubricants. 

One may speculate freely over the 
existence of lower hydrocarbons rather 
than heavy oil. Has the original car- 
bonaceous matter all been cracked into 
material of low molecular weight? Or 
is the present production merely na- 
ture’s first fraction in a cosmic distilla- 
tion of stupendous magnitude? And 
may we find tbe really great supply of 
heavier oil by drilling yet deeper? 

Fortunately Kettleman Hills was not 
subdivided into town lots, as was Signal 
HilL As a result there will be no forest 
of useless derricks erected by a horde 
of small operators hustling to outdo 
each other. There are no free lunches, 
bus rides, or curb markeU crying “oil 
units.” Furthermore, drilling at 7000 
and 8000 feet is not an operation for 
small private finance. As a result it is 
hoped that there will be a controlled 
and economical exploitation of the field. 
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POSE YOURSELF FOR YOUR PORTRAIT 



I T is a far cry from the iron head 
clamp and “Watch the birdie” of 
the late 19th and early 20th Century 
photographer to the equipment and tact 
of the preaent-day portrait apecialist, 
but the psychological effect on the sit- 
ter is still much the same. No matter 
how the average person may try to 
compose himself, no matter how reas- 
suring the admonitions of the photog- 
rapher to “just relax, and look natural,” 
the ordeal of having a portrait taken is 
one from which that average person 
would like to escape. 

A new portrait cabinet, the invention 
of Luther G. Simjian, director of the 
photographic department of the Yale 
School of Medicine, has been perfected 
in an effort to remove the mental haz- 



ards of portrait phiUograpliy. 
and make it possible to pro- 
duce high-quality portraits 
in natural poses with the 
least wear and tear on the 
subject. This device is no 
quarter-in-the-slot, ten-pic- 
tures-in-a-strip amusement 
resort affair, but is designed 
as an adjunct to the equip- 
ment of the professional 
photographer. It handles five 
by seven inch film and pro- 
duces negatives of such qual- 
ity that enlargements can be 
made from them to any re- 
(juired size. 

T he subject enters the 
booth in which stands the 
cabinet, is instructed as to 
what to do, and is left alone. 

She can take as much time 
as she desires in selecting 
her pose or poses. Com- 
fortably seated, she hM>k8 
straight ahead and sees a reduced 
image of herself in a mirror in the cen- 
ter of the cabinet. This image is just 
the same size as will be the finished 
film. Looking to one side or the other 
she sees additional openings in the 
cabinet, under each of which is a but- 
ton. Pushing one of these, she sees an 
image of herself in another mirror, but 
this image is the same as that which 
will be seen by the camera located be- 
hind the center mirror. There being 
five such openings, she can study her- 
self from all angles and proceed to 
take from one to five different portraits 
of herself. All she has to do after se- 
lecting the desired pose is to press a 
second button which she holds in her 
hand. 

Essentially, the PhotoReflex operates 
as follows: The center mirror, in front 
of the camera, is arranged to slide 


vertically when operated by a hydraulic 
arrangement actuated when the second 
button is pressed. In front of this mir- 
ror is a large condensing lens, which 
serves to reduce the image seen to the 
proper size, and also to give greater 
depth and definition to the negative. 
The center mirror is slotted horizon- 
tally so that when it slides down the 
exposure is made through this slot. By 
a mechanical linkage the center and 
side mirrors are turned so as to give 
the effect described, when the first but- 
ton is pushed. At no time is the subject 
“camera conscious,” nor is she aware 
of the exact instant at which the ex- 
posure is made. The exposed film is de- 
veloped and fixed by a professional pho- 
tographer, any necessary retouching is 
done on the film, and prints or enlarge- 
ments are made in the usual man- 
ner by expert technicians. 
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INTO A HIDDEN WORLD 

By M. C SWINGLE 


F or the student and lorer of natural 
history there is no more fascinating 
field of study than the microscopic 
plants and animals in a drop of stag- 
nant water. To those who would give 
vent to a cherished desire to explore, to 
have adventure, or merely to admire 
things that are heautiful, this little 
world offers itself for their considera- 
tion. 

The scientist, the nature lover, and 
the philosopher, each can find material 
for his fondest dreams. Thanks to the 
microscope we are permitted to gase 
upon this world of rare beauty, but with 
all our power and great wisdom we are 
not able to enter and became a part 
of iL But, just u astronomy is none the 
less interesting because we cannot visit 
the places we see through the telescope, 
likewise, the study of a drop of water 
makes strong appeal to our curiosity. 
Through the large reflecting telescopes 
of modem science we watch the planets 
and stars; imagination leaps from the 
soul of little man and travels in the 





it Two specimeos of Pere- 
moteium, the oim at bottoca divid- 
ing- The object at t^ is a bobbla 


soUtude of the heavens. From this splen- 
dor we turn to the small ocular of our 
compound microscope, and visually, at 
least, we enter into a fairyland of busy 
creatures, hurrying in every direction,'^ 
bumping into oiw another, and again 
scurrying on their way. Gay colored, 
ndcroisoopic plants come flMting by. 

structure rivals the patterns 
of snowflakes. Thousands of busy crea- 
tures are seen living the life that is 
ghen to thmn to live. 

the only eqniptnent necessary for the 
jfoumey into this strange world is a eom- 
pound microscope, a few glass slilea, 
a pipette, a small bottle, arid a pond of 



bobbiss is die sbssevsrien of 
the microscale life which may 
be found in almost sndlaas va- 
risty and p^usien in 

dhehos and even pnddlas, the 
world over. Now thirt mam pro- 
duction m e t h ods have inade 
avaUabla suitabla microsc o pes, 
magnifying from 50 to 200 
diameters, at remarkably low 
cost ten or twenty dollars— 
the hoUy is raledv^ inexpen- 
sive. Seviwal splendid treadsae 
on this hobby ere obtainaUs. 
Tha accompanying artkla ghrta 
Just a paap into thii microscopic 
pond-lifa world.— TA« EJilor. 


stagnant water. A small bottle of water 
collected from the edge of the pond, 
among the dead and rotting leaves and 
grass, will contain countless numbers 
and generally a wide variety of these 
tiny living individuals. 

As we walk into our laboratory hold- 
ing millions of living creatures in the 
palm of one hand, we cannot help be- 
ing impressed with the relativity of life. 
Where a moment before we were so 
insignificant among the planets and 
stars In space, now we are a mammoth 
creature carrying a strange world in our 
hands in which are millions of living 
individuals. 

A single drop of water is placed upon 
the glass slide on our microscope and 
we slowly open the window of this 
strange realm which we may watch 
but cannot enter. Ae we peer through the 



little round window, a lerge, slipper- 
shaped individnal oomee mating by, 
poking itt note into everything that 
comes in ita path. The Paramoecum, as 
this inquisitive being is called, ia an 
animal of the very simplest construc- 
tion (Figure 1). It has no bones, nor 
any special organs, but is a single cell 
carrying on all the processes necessary 
to mainuin life. The surface of its body 
is covered with fine hairs which may be 
moved in an orderly manner so aa to 
produce locomotion and thus facilitate 
the acquisition of food. This food is com- 
posed of smaller animals and plants 
which are swimming freely in the water. 

The Paramoecium repr^uces by sim- 
ply constricting through the central re- 
gion and dividing into two individuals, 
each of which swims away as a new 
: to grow to normal dimensions. 
This division and regrowth may take 
place from two to five times in 24 hours, 
depending upon the temperature and 
fo^ available. Barring any catastrophe, 
these simple creatures realise the hu- 



Pi$m* 2t VorttedU. The ou on 
the riidit is contracted, while the 
tube of the ether one is s xte ndsd 


man aspiration to eternal life. Tbeored- 
oidly they do not die, but merely divide 
and each half continues living. 

Before our aided eye paases a great 
number of little creatures similar ia 
habit and general construction to Pan- 
iriMcfkm 'but slightly different ia ap- 
pearance. Massive grains of sand let- 
tering Bke diamonds are scattered about 
fibe scene. Here and there is a large 
maas of decaying leaf or odter frag- 
ment of planL On dose examination Sre 
can sea « strange animal rese mblin g a 
beO, fastaned to a tnaas ef defade by a 
-long, sjHlng-like stplk. Thia strange 
ereatnre is a Vardealt* and baa many 
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peoaliu tdapUtions (Figure 2). lu 
mouth is wi<Ie tnd is Hirrounded bf a 
row of strong hairs which are moved 
in such a way as to produce a constant 
current of water down through the 
mouth and gullet. This current of water 
sweeps large numbers of small animals 
and plants into the stomach of the 
Vorticelta, thus supplying the food. As 
we watch the strange creature a vio- 
lent current is set up in the water and 
all small plants, animals, and debris arc 
swept into the mouth. The current is 
so strong that a large mass of debris 
is drawn toward the creature from a 
distance, bnally striking the delicate 
animal. This causes it to contract its 
long, spring-like anchor tube and the 
animal is drawn quickly away from the 
danger zone. On examining the little 
creature we find that it has so con- 
tracted itself that it resembles a sphere, 
having closed its mouth and drawn in 
the row of surrounding hairs. After a 
few seconds the anchor tube slowly 
relaxes and the animal is pushed out to 
its original position and form. 

OM behind a large grain of sand 
jmes a beautiful, green individual 
which has one' peculiarity that is almost 


■# 



ed from darkness. The Euglena has a 
relative called Phacus which is very 
similar in general auucture, being 
somewhat shorter and deeper (Figure 
4). Tliese two yellow-green individuals 
with their red eyes and long, whip-like 
appendages present a striking sight as 


1 / 



Figurt 5; One of the diatoms and, 
below, a fraipnent of Spirogyra 

they wend their way in and out among 
the grains of sand. 

We have met the Paramoccium with 
its fickle personality, Vortkella with its 
destructive, bullying personality, cring- 
ing and cowering when struck by some- 
thing its size, Euglena with its business- 
like determination to go somewhere, 
and now we come face to face with the 
moat treacherous personality of all. 
Slowly and stealthily it approaches like 
a great octopus, in its precaution barely 
moving along. We recognize the 
Amoeba, the demon of this water world. 
Like a mass of jelly it quietly flows 
along and engulfs the unsuspecting 
microscopic animals and plants in its 
path. From its jelly-like tentacles there 
is no escape. Those who would survive 
must be continually on the watch for 
the stealthily crawling Amoeba. 


Figure 4: Phment, a near relative 
of Emglena, is always ready to go 

unique. Human observers, with their 
customary desire to name everything, 
have long been in doubt as to whether 
this suange individual is a plant-like 
animal or an animal-like plant. They 
have named it Euglena (Figure 3), but 
iu position on the family tree is still 
somewhat indefinite. Its bMutiful green 
color rivals that of many of the strange 
plants floating about but this individual 
does not float about aimlessly as they 
do. Iu body is continually turning on iU 
long axis in a manner similar to that of 
an auger. In front is a long, whip-like 
appendage which is moved in a regular 
manner in the water to aid in locomo- 
tion. In direct contrast to the Paramoe- 
efnm, the Euglena seems always to be 
going somewhere and is doing so in a 
ttiAi^ line without delays. Toward 
the anterior end of the body is a bri^t 
red “eye*' by which Ught is distinguish- 


Figure 6: PeJiestrum, a bsoudful 
plant com p oso d of tistoon sections 
arranged with gcomstrk precisian 

From these hard realities of life we 
turn our attention to the beautiful 
plaaU that float about in fairyland 
gardens. Vast numbers of beautifuL 
yellow-green planu cover the entire 
fleld. The groat majority are simple 
planU composed of a single cell and 



commonly called algae. Some are round, 
others are square, oblong, diamond- 
shaped, or have very complex forms. 
The free-living planu are often of very 
beautiful designs. Across our field of 
vision floats a large, cigar-shaped di- 
atom (Figure 5, upper left hand cor- 
ner) of a beautiful green color with 
extremely delicate striations or ribs 
running from the center toward each 
side. If we approach closer to this 
floral spectacle by swinging our micro- 
scope into higher magnifir^itions, we 
arc amazed by the intricate design of 
the surface and the exactness of its 
form. A greater hand than ours must 
have been at work! 



Figure 7; A water mito, tha "giant" 
which brok* up th« pcrformonca 

.Swinging our vision again into lower 
magnifications, we are surprised at 
the strange plant that has floated, into 
view (Figure 5, below). Several cells can 
be seen in this plant, a beautiful green 
spiral braid enclosed in the center of 
each cell. This plant itclongs to the 
genus Spirogyra, which includes a large 
number of species. This genus includes 
lung, thread- or filament-like plants 
cnm]>osed of a number of cylindrical 
cells attached end to end. The cells are 
in no way dependent upon each other 
but carry on their own life processes 
individually. The species that we see 
before us is one of the larger ones. 

AS we gaze in admiration at the colors 
and amazing forms of these beau- 
tiful plants, a great commotion is set 
up in the water nearby. Little animals 
scurry for the protection of a clump of 
debris. Plants are forced to and fro 
by the ‘ great” currents set up in the 
water. Grains of sand come rolling 
across the fiebl like boulders in a 
mighty whirlpool, yorticella is torn 
from its stalk and washed away with 
all the other strange creatures that 
we have seen. Giant, spider-like legs 
have Come racing into our view carrying 
a mammoth body which blots out the 
entire scene beyond. A great water mite 
(Figure 7) has obstreperously entered 
this settlement of peaceful residents 
and beautiful plants, destroying the 
entire scene ofd scattering the inhabi- 
tants of our racro^pic world. 


ASQUITH AND KITCHENER 

By CAPTAIN W. D. PULESTON* 

Unitad SutM Siwf 


(Concluded from August) 

AMONG other precautionary mea* 
eures taken during the period of 
unceruinty, Asquith detained in 
England Kitchener who was on leave 
from Egypt. On August 5, with con- 
siderable misgivings, he installed Kitch- 
ener at the War Office for the duration 
of the emergency, Asquith and Kitch- 
ener agreed that, in taking this civil 
post. Kitchener was to have no politics 
and he would return to Egypt as soon 
as the war ended. 

When these two Englishmen, Asquith 
and Kitchener, each pre-eminent in his 
own sphere, took their posts for the 
impen^ng struggle, the whole British 
Empire was content to leave the con- 
duct of the war in their experienced 
and capable hands. Asquith, though 
primarily concerned throughout his 
career with domestic matters, had kept 
close touch with foreign affairs and the 
relative condition of the European 
armies and navies; he knew the use- 
fulness of the Committee of Imperial 
Defense, was well acquainted with the 
leading Army and Naval officers, and 
had, support^ Haldane in his efforts 
to pro'dde an effective expeditionary 
force and Churchill in building up the 
Navy. 

-B-r-f'T/’trr'STC'n — _ 

JX. ord of successes, administrative, 
diplomatic, and military, also inspired 
the confidence of his Allies; his reputa- 
tion was international. Even Kitchener’s 
personal appearance was helpful, for he 
looked the part the British people ex- 
pected him to take in their war drama; 
his massive stature, his martial caniage 
and his grim, almost forbidding coun- 
tenance united to give anxious ob- 
servers the feeling that here was the 
strong, silent man upon whom they 
could depend. In the early war days 
crowds stood around to watch him enter 
and leave his office, but as he habitually 
ignored their presence, they quickly 
ceased to gather. 

Kitchener’s first official statement, 
that the war would probably continue 
tbee years, although at variance with 
all other' expert opinion, was accepted 
at once, and the British people nobly 
responded to his call for a maximum 
military e^ort, although a narrow in- 
terpretation of their duty to the Entente 
might have limited their liability to 
maintaining the Expeditionary Force 

•Ttw eptnleas sad facts ia this srticls sts 
th. 0* the writer. Thsjr see net 

i ss odUisI or rcAsctiaf the 


and controlling the seas. The almost 
Puriunical tracU that he had placed 
in the soldiers’ knapsacks pleased the 
majority of his countrymen ; and, al- 
though these tracts furnished some mer- 
riment to his Gallic allies at this evi- 
dence of British pmdery, his attitude 
fitted into the crusading spirit with 
which England entered the war. 

He was less fortunate in other de- 
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in this and the focegoina srticls 
will find much of interest in the 
available books listed below. 
Life of Lord Ki t ch en er, 

By Sir George Arthur 

Speeches, 

By Bsrl ^ Oxford and Asquith 
Twenty-five Years, 

By Edward Grey 
Before the War, 

By Viscount Haldane 
The Crisiw-VoL 1, 

By Winston Churchill 


By Vbcount Moriey 
This list was compiled by 


cisions; he knew little of General Staff 
methods; he did not realize the com- 
plexity of modern mobilization or the 
intricacies of troop movements; conse- 
quently he did not hesitate to change 
the carefully prepared railway schedules 
to the detriment of the embarkation 
plan. He also delayed the dispatch of 
two divisions of the Expeditionary Force 
to France. He had a distrust of the 
Territorial System which Lord Haldane 
had created, so he immediately began 
creating a third army — the New Army, 
popularly called Kitchener’s Army. 
Thus he committed Great Britain: first, 
to maintaining the Regular Army, moat 
of which was in t^ Expeditionary 
Force; second, to bringing the Terri- 
torial Army to war strength; and third, 
to creating and maintaining the New 
Army. The attendant difficulties would 
have appalled a amaller man, but 
Kitchener with well-founded confidence 
in the British diaracter, serenely com- 
menced his task, fixed 70 divisions, ap- 
proximately a million and a half men, 
as a tentative goal, with the firm resolve 
that though England entered the lists 
with the smallest army of any of the 
Great Powos, the e^ of the war. 


which he thought would come in 1917, 
would find her with the largest army 
in Europe and able to dictate the peace. 

Kitchener also predicted correctly 
the line of advance of the German Army 
through Belgium into France and 
point^ out that it would thus outflank 
the British Army about to advance to 
Mons and probably force its retreat. 
When this retirement took place, Kitch- 
ener had to intervene to prevent Lord 
French from separating the Expedition- 
ary Force from Joffre’s Army and fall- 
ing back to the Qiannel ports. He next 
reinforced French’s Army to the limit, 
but very wisely held in England a bare 
military nucleus with which to create 
the New Army. He had to resist the 
importunities of General French and 
the whole staff of the Expeditionary 
Force, who insisted that they could win 
the war by Christmas if only given the 
men and officers then in England. Thus 
in his major decisions early in the war, 
Kitchener abundantly justified his coun- 
trymen’s confidence; his one large de- 
cision open to question was his abandon- 
ing the Territorial System for his New 
Army. Competent judges believe the 
existing system would have yielded 
quicker results. Nor did he at tl^ time 
anticipate the enormous amount of 
munitions necessary for modern armies. 

A S the war continued into 1915 with 
- the balance inclining to the Ger- 
mans, Kitchener became puzzled; all 
estimates of expenditures of munitions 
based on previous wars proved inade- 
quate; the factories of England and the 
United States were unable to equip and 
munition his new divisions; the ex- 
penditure of men and material on the 
Western Front had to be made good, 
while Lloyd George and Winston 
Churchill l^gan to advocate an offen- 
sive in the Near East. 

Kitchener then confronted his first 
important strategical decision: should 
he commit the British Annies being 
raised to a major campaign In the 
Balkans and Turkey, or deliver them 
to General French to employ against 
the Germans then established in France 
and Belgium? The Central Powers were 
able to transfer men from the Eastern 
and Western Fronts more readily than 
the Allies, so Kitchener was to a certain 
degree obliged to conform to German 
movemento; except for this necessity, 
thanks to the Allied command of the 
sea, Kitchener could employ his New 
Army id Flanders and the Near Eost.- 
(Pleose turn to page 209) 




“FORM” LETTERS WITH A PERSONAL TOUCH 


H aving shown recently a type- 
writer which is operated by elec- 
tricity we now illustrate the 
Auto-typist which can write approxi- 
mately 117 words a minute. With it, 
form letters can be given the personal 
touch so desirable in direct-mail adver- 
tising in that the name and address at 
the head, as well as personal remarks 
and so on in the body of the letter can 
be inserted manually in the same type, 
so os to be indistinguishable from tlic 
rest. The system comprises two ma- 
chines, one of which is a perforator 
which has a standard keylsiard. The 
operator punches a record roll like that 
of a player piano. This record is intro- 
duced in a space back of any typewriter 
of standard make attached to the spe- 
cially built typewriter desk. The paper 
record passes over a tracker bar and 
when a perforation is over any of the 
apertures in the tracker bar the cor- 
responding key in the typewriter is de- 
pressed through the medium of small 
individual bellows (45 in 
all) as shown to the front 
and below the typewriter. 

Upper case letters are 
struck after a larger bul- 
lows depresses the shift 
key. There is a tulie con- 
nection between each bel- 
lows and the tracker bar. 

The principle and even the 
material is exactly the same wK 

os is used in player pianos. V 

Another larger bellows J 

shifts the carriage auto- 
matically when the end of 
the line is reached. r 

The power plant consists 1 . . 
of a 1/6 horsepower, 1140 Pnfon 
H. P. M., electric motor hw a « 



Ons girl docs the work of 12 typists 
in writing penonaliscd letters. 
This typist operates four pneumat- 
ic typewriters with perforated roUs 


Perforator is driven from the pump-bellows. It 
hw a standard keyboard and punches the record 


which drives a four-cylinder pump bel- 
lows. This bellows develops a suction of 
about 10 pounds per square inch, suf- 
ficient to give the proper “touch” to the 
typewriter keys. The suction is conveyed 
through u governor wliicli regulates the 
suction used to operate iho typwriter. 
By increasing or decreasing the amount 
of suction a iH-uvier or ligliter stroke can 
be given to the key so that impressions 
can be matched with that of the manual- 
ly operated keys. There is a screw valve 
in each tube so that the keys can be ad- 
justed independently of each other. A 
simple wire hanger stirves to depress 
the key. When the record finishes typ- 
ing the letter it automatically rewinds. 

The greatest economy is effected 
when a battery of four machines is 
used. One operator can take care of 
them, typing in the salutation or putting 
in individual names or special wording 
in the body of the letter. 




Upoa nip«rficial in«p«ction, th* uninitiated might my that 
thiaa are ortUnary central office boardi, but there ia a 


world of difference. Theae conadtnte the foreign i 
awitchboard in tha A. T. ft T. € 00 ^ 0/1 office in New Yoric 


WORLD AFFAIRS AND THE TELEPHONE 


W ITH the inauguration of trana* 
atlantic telephone service in 
January 1927, sanguine hopes for 
its good effect on international relation- 
ships were expressed by many who be- 
lief that the warmth of the spoken 
word would help to bring about a feel- 
ing of international friendship and 
would create better understanding. 
Whether this has followed after four 
years of the service is a moot question, 
but there has been at least one instance 
wherj it has probably helped to speed 
an important international agreement. 

During the negotiations relative to 
the war debt moratorium plan proposed 
by President Hoover, the success of the 
whole plan seemed to hinge upon a 
perfect understanding of tm various 
phases of the question. Speed also 
seemed to be a prerequisite to hs suc- 
cess. Therefore, rather than depend 
upon an endless stream of wordy cjd>lS- 
gnms, American diplomau in Europe 
used the telephtHW to discuss with the 
President certain angles of die plan- 
which needed untangling as the discus- 
sions, particularly with France, becaoe 
more and more involved. European dip- 
lomats were amaaed at this entirely new 
form of diplomatic action, and an ac- 
cord was speedily readied. 

Prior to 1927, it was possilde for a 
Bell System subscriber to lift his tele- 
iduMW ^eeiver from its hook and call 



lie ffiagnm of die .radio . 
S'Unkiag Bsfl Syslsni ml*' 
with dMSo of the wodd 


any one of 18,000,000 BubscriberH In this 
country and Canada. On January of that 
year, the opening of the first traniiat- 
lantic voice channel by linkage of the 
telephone and radio made it possible for 
any subscriber in the metropolitan or 
suburban area of New York to connect 
with any telephone in a like area of 
London, England. The service was 
rapidly extended during the year to 
cover all of Great Britain and, on this 
side, the entire Bell System, Cuba, and 
eastern Canadian cities. 


I AT the present time a total of 32,500,- 
ri. 000 telephones out of the 35,750,- 


■tV 000 telephones out of the 35,750,- 
000 in the world are interconnected for 
service, the Bell System in this country 
being cmmected ^th all countries in 
the world having more than 100,000 
telephones, with the exception of the 
following: 

Japan 940JXI0 tele|diones 

Rmsia 370JI00 

Braifl 17(M)00 

New Zealand 165,000 

China ISSJW) 

Union of South Africa 110,000 
Arrangements are now being nmde 
' for connecting us with Japan and BrasiL 
Coiuiections with New Zealand will be 
ma^ by the Australian telephone ays- 
tem,'wlim warranted by the denUnd; 
oooaecthws whh' Otlna will McessdBly . 
await a more stable Chinese gmieni- 
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Shoit'Wav* Mcaiviiif Mt on Buroptan and 
South Amaricaa circuiia, at Natcong, N. J. 


iB^at; .while, thoee with the Union of 
South Alriot will doubdesa be made by 
the Brhiah from England. Ruasia has 
no telephone ayatem. 

A voice from any telephone in North 
America to one in a country acroaa the 
ocean foUowa a devioua path. Firat it ia 
brought by wire to the overaeaa control 
awitchboard in New York City where it la 
partially lurepared for ita journey. Still 
on wirea, it travela to one of the Ameri- 
can tran^tting atationa where the voice 
currenta are amplified many million 
timea and then aent out in the form of 
radio wavea. If the call ia fur Europe 
or Anatralia theae wavea, weakened by 
their long jump, are picked up at a 
teceiving aution in England, amplified 
to proper atrength again, and the voice 
currenta put back on wirea and aent to 
the London Trunk Exchange. CalU {or 
Europe proceed by land wire and aub- 
marine cable; but those for Auatralia 
go from the Trunk Exchange by wire 
to the tranamitting station at Rugby, 
England, where they ore again put on 
the air aa radio wavea for the poaaage to 
Sydney, Anatralia. Connections for mes- 
aages going westward to New York, or 
between New York and South America 
ore made in a similar manner. 

T he connection acroaa the Atlantic 
in 1927 was established by means of 
long'wave radio using a wavelength of 
about 5000 meters between a transmit- 
ting station at Rocky Point, Long 
lalond, and a receiving station at 
Wroughton, England, and a transmit- 
ting station at Rugby, England, and a 
receiving station at Houlton, Maine. 
The European long-wave station was 
changed to Cupar, Scotland, during 
1927, the reception being better in that 
latitude. 


Four radio channels now 
handle transatlantic conver- 
sations: One long-wave, at 
about SOOO meters, and three 
short-wave channels in the 
band between 15 and 44 
meters. These are operated 
jointly by the American Tele- 
phone and Telegraph Com- 
pany and the British Post 
Office. Another long-wave 
channel ia planned. Connec- 
tion to Australia is estab- 
lished by another radio cir- 
cuit from England, while 
Java is reached through ra- 
dio stations in Amsterdam 
or Berlin. One short-wave 
channel using wavelengths 
between 14 and 28 meters 
handles the traffic to South 
America. This latter is op- 
erated jointly by tlie Ameri- 
can Telephone and Tele- 
graph Company and the 
Compania Internacional de 
Radio of Buenos Aires. 

When transoceanic tele- 
phone service was first inaugurated 
most of the calls were made for the 
novelty of talking across the ocean, 
or for publicity reasons. The tide of 
these, therefore, rose and fell with 
each major extension. Commerce and 
industry rapidly recognized the value 
of this service, however, and have em- 
ployed it to extend foreign sales, to 
take advantage of favorable condi- 
tions abroad for the purchase of ma- 
terials or commodities, for keeping in 
t<*uch with European representatives, 
and so forth. 

Practically every important city in 
the two continents has been involved in 
the traffic. The prevailing language is 


English, although others are used with 
increasing frequency. Naturally, there 
are numerous “peaks," notably at the 
Christmas holiday season. The greatest 
peak occurred at the time of the stock 
market break in October, 1929. 

The volume of calls of a social nature 
has been large: greetings exchanged be- 
tween relatives or friends; plans for 
meetings and the thousand other things 
that enter into liie social life of the in- 
dividual. From the beginning American 
people in the United States and abroad 
have been the largest users of this ser- 
vice, perhaps because they have become 
mure telephone-minded than other na- 
tionalities. 



HOW ANCIENT 
IS MODERN MAN? 




Bj J. REID MOIR 

I s it poasible to furnish an answer to 
the iinportant question as to how 
far back in geologic time the mod* 
em type of man can be traced? As is 
well known, toward the close of early 
Mleolithie times large areas in western 
Europe and elsewhere were peopled by 
a remarkable race of human beings pos- 
sessing in their bodily form marked and 
fundamental differences from that of 
Homo tofimt. These primitive hunters, 
the Neandertalers, with their large 
though simian-like skulls and strange 
limb bones, were practising a culture 
known as the Mousterian, and the de- 
posits in which the remains of this 
epoch are found are in many places 
immediately succeeded by beds contain- 
ing the industrial relics of another and 
quite distinct civilization — the Aurigna- 
cian. In the accumulations of this last- 
mentioned epoch a number of human 
skeletons have been discovered, and 
when these are compared with the bones 
of the Neandertalers who immediately 
preceded the Aurignacians it is obvious 
even to a novice in such matters that the 
two races of men represented differed 
fundamentally in their physical charac- 
teristics. 

IVTOW it is to be remarked that the 
is lapse of time between the Mous- 
terian and the Aurignacian cultures 
cannot well have b«n, geologically 
speaking, very great. The Aurignacian 
deposiu are often found lying actually 
superposed upon those of the Mous- 
terian and, even if it were physically 
possible for a Neanderul type of man 
to develop into that of the Aurignacian 
(Homo tapietu), which many skilled 
anatomists deny, it does not seem credi- 
ble that suck a marked transformation 
could have tal^n place in the compara- 
tively short Mriod of time intervening 
between the Mousterian and the Aurig- 

Taking these matters into considera- 
tion h would appear probable that the 
genesis of modem man must be looked 
for in some period pre-dating that of 
the Mousterian, and the question at 
once arises as to whether, up to the 
present, this supposition has been found 
to be correct There is, of course, so 

IDnstrstleiu by MnUisloa of tbe Prskistoric 
Sec^iliMt KIglia. 


Figwrt it Estuary of 
the Kivar OrweO in 
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was discoverod. The 
country is low-lying 



doubt that numerous claims have been 
made to the discovery of human re- 
mains of the “modem” type, and of 
a pre-Mousterian antiquity. 

Perhaps one of the best known dis- 
coveries of this order is that made a 
number of years ago of parts of a hu- 
man skeleton embedded in one of the 
deposits of the 100-foot terrace of the 
River Thames in England at a place 
called Galley HUL These remains, 
which clearly repr^ent an individual 
of the modem type, were seen in place 
by several reputable people. The bones 
rested at about eight feet from the sur- 
face, and appear to have come from 
stratified and undisturbed beds which 
are known to be older than those of the 
Mousterian period when Neandertal 
man lived. 


skull fragment is certainly not of the 
Neandertal type, and as flint imple- 
ments of late Acheulean forms occur in 
the brick-earth from which it was re- 
covered, it would seem that the Westley 
individual, though to be classed as an 
example of Homo sapiens, nevertheless 
lived prior to the Mousterian epoch. 

Other discoveries, such as those made 
at Clichy near Paris, Denise in south 
France, and Oimo and Castenedolo in 
Italy, appear to support the evidence 
afforded by those made at Galley Hill 
and at Westley in England, and it is 
plain, therefore, that there is in exist- 
ence a considerable body of evidence 
in favor of the view that long before 
Neandertal man overran western Europe 
people of the modem type existed there. 


Then again, there is in existence in 
the Museum at Bury St. Edmunds, Suf- 
folk, England, a portion of a fossil skull 
found at Westley near Bury, at some 
depth in brick-earth and associated 
with thcTcmains of the mammoth. This 


I WOULD here wbh to state frankly 
that I have never been able to accept 
the notion that the remains of Homo 
sapiens are to be found only in deposits 
later in age than those containing the 
bones of Homo neanderthaleiuis. This 



seems to be an intrinsically improbable 
supposition and one not to be made 
otherwise by the easy method of re- 
fusing to accept as authentic any re- 
mains of man of the modem type dis- 
covered in beds of a pre-Mousterian 
antiquity. I have endeavored, therefore, 
to preserve an open mind upon this 
important matter and to take due eog- 
nizance of any discoveries seriously 
claiming to support the conclusion that 
Homo sapiens is of great antiquity. 

During the last two or more years 
I have been investigating the low-lying 
and deeply buried ^posits of the River 
Gipping and its seaward and tidal ex- 
tension the Orwell at Ipswich, England. 
These investigations have brought to 
light certain evidence having a distinct 
buring upon the problem outlined 
above, and it is the main purpose of this 
article to lay this evidence before the 
readers of the SciENTinc Amiucan. 
Hitherto, the archeological contents of 
the beds in question — owing to tfseir 
waten’logged condition and general in- 
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•eoeMibllity— have been practicelljr iin> 
known. But, through n aerie* of com* 
mercial undertaking* in the Gipping 
Valley and by the dredging operation* 
carri^ out recently in the Orwell estu- 
ary, it ha* been po*sible to unfold a 
truly remarkable picture of early man 
in East Anglia. I propose in this article 
to confine myself to a description of the 
archeological remains found in the low- 
ermost implementiferous horizon of the 
deposiu mentioned. 

These remains come from an ancient 
land surface inhabited by eariy paleo- 
lithic man at a time when East Anglia 
stood much higher above the sea than 
it does today. The old land surface to 
which I refer is now buried deeply 
beneath a succession of beds in the 
upper non-tidal part of the Gipping 
Valley (Figure 2, at left) while in the 
Orwell estuary it is sealed in by up- 
wards of 38 feet of compact peat, gravel 
and silt submerged by a considerable 
depth of water at high tide (Figure 2, 
at right). In the Gipping Valley the old 
land surface has yielded large numbers 
of flint implements, flakes and cores, 
and the hand axes of this group with- 
out question are of the same heart- 
shaped or cordate type as those found at 
the well-known site of Combe Capclle 
in France (Figures 3 and 4). This in- 
dustry links the Achealean with that 
of the earliest Mousterian and is in 
date definitely prior to that of the late 
Mousterian where Ncandertal man 
lorded it in western Europe. 

ACCOMPANYING the Combe Ca- 
pelle specimens in the Gipping 
Valley have been found the remains of a 
mammoth of the broad-toothed variety 
such as Deperet claims to be of an early 
type, while in the compact and deeply 
buried peat of the Orwell estuary num- 
erous fine examples of the same kind of 
elephant molars have been recovered. 
Further, an examination of the fossil 
plant remains from the two horizons, 
which moreover are geologically com- 
parable, shows that &ere is no great 
divergence between them, and it may be 
claimed that in all probability the com- 
pact peat of the Orwell estuary and the 
peaty clay of the Gipping Valiey repre- 
sent but different parts of one and the 
same deposit (Figure 2). 


Now there ha* been preserved in the 
Ipswich Museum for many year* a hu- 
man skull (Figure 5) which has every 
appearance of having been derived 
from a bed of peat. Unfortunately when 
this specimen was acquired no exact 
data were recorded as to its provenience 
and it bears a label stating “probably 
dredged from the river” — ^Sie river in- 
dicated being the Orwell (Figure 1). 
When the skull was first brought to my 
notice, I was at once impressed by its 
weight and apiMsarance. The general 
color is grey while in place* the outer 
layer of Uie bone is preserved and is of 
a chocolate brown color due almost 
certainly to staining by peat. In order 
to have a chemical analysis made of 
the bone, a small part was excised and 
it revealed the fact that the cancellous 
or spongy ap(iearing structure exhibits 
throughout its thickness the same grey 
color as is shown by the outer surface 
of the skull. In one of the frontal 
sinuses traces of a fine silt-like material, 
such as is found in peat, are present. 
The piece of skull removed for exami- 
nation, together with another from the 



figure 4s Another Gipping cor- 
dau ox of the type shown shove 


limb bone of a mammoth recovered 
fnim the compact peat in the Orwell 
estuary, have been analyzed by expert 
chemists, and the amount of organic 
matter contained in both specimen* 
found to be almost coincident. On the 
other hand, an analysis of different 
bones from the Orwell estuary, of later 
date than those in the compact peat and 
also of “green” or fresh examples, shows 
that these contain a much higher pro- 
portion of organic matter. These results 
have made it clear that the skull in 
question is without doubt in a fossil 
condition and taking all the evidence 
into consideration, i* probably of Combe 
Capelle, that is, early Paleolithic age. 

In view of this conclusion I submitted 


the specimen to Dr. W. L. H. Duck- 
worth, the well known anatomist of 
Cambridge University, fur examination. 
Dr. Duckworth, to whom 1 am very 
grateful for his kindness, reports that 
the skull stands out quite definitely as 
an example referable to Homo sapiens, 
the modern type of man. 

Dr. Duckworth also draws attention 
to the close agreement in form of the 
Orwell skull to one found many years 
ago at a considerable defitli when mak- 
ing a dock at Tilbury in the Thames 
Valley. The Tilliury skull occurred, in 
fact, at a similar horizon to that occu- 
pied by the compact peat in the Or- 
well estuary. The Tilbury skeleton was 
described by Sir Richard Owen, F.R5., 
who claimed for it a paleolithic an- 
tiquity and ascertained, by means of 

-L --jiaiygig^ tliat the bones 

fossilised. Moreover, at Tilbury and at 
other places in the bed of the Thames, 
there have been dredged up examples 
of Combe Capclle hand axes quite 
comparabie in form with those found 
in the Gipping Valley, and it is there- 
fore possible that the Orwell and the 
Tilbury skulls are of the same age. 

AS I have endeavored to show, both of 
XA these skulls may be of the Combe 
Capelle Lower (early) Paleolithic 
period, and if this opinion should turn 
out to be well founded then two more 
specimens of the type of Homo sapiens 
must be added to the growing list of 
such examples from pre-Mousterian de- 
posits. In any case 1 am strongly of 
opinion that it is necessary to place on 
record any discovery which seems to 
point seriously to the great antiquity of 
modem man, and it was with this end 
in view that the above article has been 
written. 




COTTON CLOTH FIT FOR A KING 

By DONALD A. LAIRD, Ph.D., SeLD. 

Colfit* Dnivmlty 


S ILK purses may not be made from 
pigs’ ears, but industrial science 
performs daily almost as great a 
miracle in finishing cotton fabrics. 
From (be identical strip of greyish-tan 
weave, the finisher can produce a soft 
nainsook, a rough muslin, a smooth and 
polished cambric, or a lustrous mercer- 
ized fabric. From the same fiber, sateen 
is produced by a few variations in the 
finishing processes. Startling and un- 
expected results are a matter of daily 
routine in the preparation of practically 
every cotton fabric for the consumer. 

The cotton fiber becomes fit for a lady 
or a king by being subjected to hard 
knocks which produce softness, luster, 
or smoothness. The cloth is burned, 
passed through vinegar, caustic, or even 
through sulfur compounds. The hard 
knocks are literal in some types of 
finishing, particularly when a softness is 
obtained by passing the cloth between 
two dozen wooden rollers, each of which 
is studded with more than a hundred 
brass knobs which beat the fibers into 
softness. 

HEN one admires a particularly 
soft and fluffy blanket it is proba- 
bly not the actual beating process that 
has produced the delightful softness, 
but the use of sulfonated castor oil in 
the finishing processes. Each fiber ab- 
sorbs only an infinitesimal amount of 
this oily compound, but an olfactory 
examination of the fluffy goods will be- 
tray the cause of its unusual softness. 
The use of oils, however, is essential to 
textile manufacture for other reasons 
than giving the finished product the ap- 
pealing virtue of softness. In order that 
yams can be woven readily and ac- 
curately, Ull'ows, oils, starches, and 
glues have to be added, depending upon 
the nature of the fibers. 

The virtue of applying diverse fin- 
ishes to the same piece of cloth has 
resulted in the peculiar profession of 
the convertor. The convertor will pur- 
chase thousands of yards of unfinished 
fabrics from weaving and spinning mills 
and will arrange with finishing mills 
and bleacheries to finish the f^ric in 
dm way the convertor thinks will best 
satisfy his customers. The weaving mill 
may be in the South and the finishing 
tail! a thousand miles to the north, but 
the finish of the cloth is so important 
that is often hauled almost the depth 
of the country. 


This is a part of the price that is 
paid to satisfy man's draire for the 
beautiful and comfortable, but usually 
it amounu only to a fraction of a cent 
a yard. The textile world awakened to 
the sales values of finishing goods long 
before soap manufacturers, for exam- 
ple, realized that a shapely, smooth tex- 
tured, fragrant, and carefully colored 
cake would sell better than the same 
soap not "dressed up.” Now practically 
every manufacturer is interested in effec- 
tive means of dressing up his products. 

There is nothing especially modern or 
civilized about finishing textiles to yield 
added beauty and comforting softness 
to the wearer. Our grandmothers were 
adept at beautifying the unbleached 
goods they purchased. The goods were 
boiled again and agabi in hot suds, 
but this was not enough to make them 
white or soft. Then the material would 
be spread on the grass, on sunny days, 
and sprinkled from time to time. Fre- 
quently the pieces were turned over 
and s^ken vigorously. Sometimes lye 
would be used. Then — ^hoping for the 
best — she would try dyeing them. The 
bleachery and dye house and finishbig 
plant have taken over the task and do 
a much better job than grandmother 
did, despite all the patience and labor 
she put into the effort. 

The Chinese coolie in British Malaya 
has his own primitive procedure for 
ishing his fabrics so that he will be 
proud to display them. First he boils 


the material m oyster shell lime to re- 
move starches and other impurities, 
and then rinses it in clear water. Then 
it goes into a glue solution made by 
boiling water buffalo skins until they 
have dissolved; and again it receives 
a rinse in clear water. Then the fabric 
receives an aromatic bath in water in 
which pineapple skins have been soaked 
for two days, following which the glue 
odor is further offset by being dipped 
in a solution in which mangrove bark 
has been cooked. In the final step in the 
finishing process, the fabric is wrapped 
firmly around a small smooth log which 
fits into a smooth wooden trough and 
the calendering polish is given by a 
stone weighing from 700 to 1000 pounds. 

I N a modem American finishing plant, 
we find much the same processes, al- 
though many variations and refinements 
have been devised. One of these, for 
example, is the singeing process, the 
first used on most smoothly finished 
goods. The cloth is whirled close over 
burning gas jets which bum off the 
excess woolly fiber. This singeing, direct- 
ly in contact with the open flame, takes 
place while the fabric is traveling at the 
rate of a rapid trot, too rapid usually 
for the material to burst into flame; 
but in case it does, negligible damage 
will be done because, three feet from 
the flame, the fabric passes into a liquid 
malt bath which also facilitates tbe 
process of dissolving the excess starch. 





Sdn at a good speed, the apparently 
endless fabric passes from iu brief 
wetting-down dip in the malt solution, 
throu|^ large eyelets the size of a small 
life preserver to a large kicr which has 
been filled with caustic soda, ash, and 
lime. Sometimes strong liquid soap is 
used; and in case the go^s have al- 
ready been dyed, they are passed into a 
peroxide Icier so the color will not be 
changed. 

For the last operation, the modem 
bleachery uses large steam kiers under 
10 pounds pressure, giving a tempera- 
ture much above that of boiling water. 
To facilitate cleansing, some bleacheries 
mix pine oil with the soap for “wetting 
out.” More recently they have begun 
using terpineol, which accomplishes the 
same results and also impregnates the 
fabric with a scent suggesting lilac nr 
lavender. One manufacturer is actually 



selling sheeting under the name of excess of natural fats must be removed, 
“lavender” due to the use of synthetic however, to prevent souring of the ma- 



terial. In some of the fat- 
remuving processes, the ex- 
tracted fats are carefully 
saved and sold as a by- 
product, since the lanolin 
they contain is used iu 
beauty creams and oint- 
ments, with the odor of the 
animal fat scientifically dis- 
guised. 

One of the most interest- 
ing processes may be ob- 
served in the production of a 
mercerised cotton fabric. Just 
what produces the luster of 
mcrcerization is unkr iwn; 
tliat in a secret the silk- rorm 
has, but roan can now oake 
the lu artificially. A per- 
manent mercerlzation that 
will withstand severe laun- 
dry treatment is produced 
by shrinking the woven cloth 
ill caustic soda and then 
gradually stretching it fur a 


fragrances to yield this scent in the 
finished product. 

Following the boiling in the steam 
kier, goods that are to be sold as white 
are passed through a chloride solution 
and allowed to soak until white. These 
solutions are used at a strength so weak 
that they will not injure the fibers but 
still strong enough to produce the 
bleach. When the bleach is satisfactory, 
the goods are passed through the life 
preserver rings again and into a bath 
of sulfnrous acid, to neutralise the 
chlorUa solutions. This acid has to be 
thorous^y washed out to offset the 
later dmlopment of snlfurous odors. 
Washing the goods after the various 
stepa in dm fi«i«hing process is so im- 
pMtant Uuit a. medinm-sised finishing 
plan! tilSl use as much os 3,000,000 
giffiotts of efeon water dally. 

When animal fibers are being finish- 
edr afltalls Sannot be used since they 


minute or two while the excess caustic 
is dripping out. As the fabric emerges 
from this solution it is seized at the 
edges by hundreds of mechanical fin- 
gers on endic--.-. liclts; these hold on 
firmly, stretching the width until the 
materia] is ready to have the remaining 
caustic washed out in clear water. 

The theory of mercerization is that 
the curl is taken out of the fibers, al- 
though authorities are in dispute on 
this point; but at any rate it pr^uces a 
permanent finish. A similar finish is 
sometimes produced when the original 
yams are stretched as they are spun. 

An artificial mcrcerization which will 
wash out is the result of the demand for 
appearance and cheapness. The cleansed 
goods aro moistened and passed between 
the rolls of a Schriener calender under 
a pmasuie of about 80 tons. One roll is 
smooth, the other has from 200 to 300 
fine lines per inch engraved on its sur- 


surface of the goods which give it a 
sheen or luster but do not give it a 
polish. Polish, independent of raerceri- 
zatiun, is achieved by liaving one roll 
go faster than the other, using both 
heat and pressure. This, obviously, sim- 
ply duplicates household ironing. 

In the dyeing processes, the utmost 
skill is required, not only to keep the 
colors under accurate control but to 
guard against the development oi un- 
desirable odors. Most blacks, khakis, 
and dull rollers, for example, are ob- 
tained by the use of dyes for which 
sodium sulfide has to be used as a 
currier. Tliese fabrics arc carefully 
processed and washed to avoid develop- 
ing the sulfurous odor of old eggs. 

T he fastness or permanency of dyes 
now gives but little bother, but the 
color and odor are still of great con- 
cern. Ever since William Henry Perkin 
started the use of aniline dyes “that dye 
odor” has been a laboratory phrase and 
in some instances it is possible for ex- 
perts to tell the color by the smell of 
the goods. Dr. Eric C. Kunz, an Ameri- 
can chemist, is now at work adding to 
the finishing touches of fabrics by neu- 
tralizing the dye odor. In one plant, 
artificial wintergreen has been u^ in 
some of the processes, and these depart- 
ments quickly became the most popular 
among workers, indicating the merits 
for building worker morale as well as 
adding sales value to the merchandize. 

This appears to be in line with the 
growing desire on the part of fashion 
kaders in quest of “something differ- 
ent” and completely appealing to the 
senses to have dress goods delicately 
scented. Early this year frocks appeared 
on Bond Street which were impreg- 
nated with permanent scents as a 
triumph of applied research. From 
Paris we learn that this is considered 
more than a venturesome fancy and has 
been aerksaly taken up by aeveral 
fanwua arbiters of fashion. 



THE SCIENTIFIC AMERICAN DIGEST 

Conducted hy F. D. McHUGH 


New Soap Has No Taste 

A SOAP that haa neither taale nor smell 
hat recently been developed by syn- 
thetic chemists. Not only Is it harmless 
when taken internally but it hat a food 
value very similar to lard. Chemically it it 
known at glycol stearate. 

Since nearly all tooth pastes and powders 
contain a large proportion of soap, it it 



The Sttowger tdaphone call racor> 
der makes a note cm tape of caUt 
to a ’phone from dial tclephonct 


necettary to mask their taste. This it done 
by the addition of sugar or saccharine and 
oils like peppermint or wintergreen. If 
glycol stearate it used thete masking agenu 
are unnecettary. — A. E. B. 

A Telephone Call-Recorder 

A RECENT development in “dial” tele- 
phone equipment comes to the aid of 
doctors, lawyers, and other professional 
men who have no aatittanu and have to 
leave their oBices unattended during their 
absence. This development it a call-recorder 
which provides a much-needed service not 
practical with “manual” operation. 

This call-recorder consbts of a pen-reg- 
Itter which is installed at the tubtarlber’t 
telephone with a twitching key to throw 
it into service when the subscriber leaveg. 
When ringing current it put on 'the line 
by an incoming call, it ttaiu the pen-reg* 
ittn and tends a distinctive tone to t^ 
calling party, indicating that the called 
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party is absent but has a call-recorder 
ready to record his telephone number. 

The calling parly then proceeds to dial 
his own number, and the pen-register re- 
cords it as a aeries of short dashes on a ' 
tape. If the coll number includes letters, 
these are recorded os figures, but as the 
number may be called again by thete tame 
figures, there is no confusion. After the 
lost digit is completed, the register feeds 
out about three inches of tape, to separate 
this number from any which may follow. 

Bran and Conatipation 

AVOIDANCE of constipation, which he 
j[\ describes as “one of the most prevalent 
American diseases,” is best secured by in- 
cluding a sufficient amount of bulky food 
in the diet to stimulate the intestine to 
normal aotivity; and bran, recently criti- 
cized by some doctors, it a perfectly suit- 
able food for this purpose, according to 
Dr. L H. Newburgh, Professor of Clinical 
Investigation in Internal Medicine in the 
University of Michigan. 

“The muscles of the large intestine where 
food refute accumulates must contract in 
a definite way to insure normal action. 
These muscles will not contract, however, 
until they have been stimulated by stretch- 
ing to a certain degree, and this stretching 
can only be brought alwut by a sufficiently 
large mast in the intestine.” 

Before 1870, when modem milling pro- 
cettet were introduced, the large intestine 
was assured of an adequate amount of bulk 
because the bran or chaff was included in 
the flour. With the coming of the roller 
mill at this time, the public was offered 
white flour, a product from which all*brtn 
was. removed. At the same time there wot 
a general tendency toward other highly re- 
fined, soft, smooth foods, largely eliminat- 
ing all roughage except certain green foods 
such os lettuce. 

“Striking examples of the effect of elim- 
inating bulk from the diet were frequently 
furnished when large groups of immigrants 
were entering ibis country," suted Dr. 
Newburgh, “to treating a large number of 
coiitllpfttloii cf t fff ii&oog imniffAiiti ivoiii 


southeastern Europe at the Massachusetts 
General Hospital, we made a special study 
of their food habits. In their native country, 
we found, they had lived largely on coarse 
rye bread, made from the whole grain, and 
green vegetables. As soon as they arrived 
in America they adopted a white bread 
and beef steak diet, and were much opposed 
to giving up what were to them food luxu- 
ries. As a result, a large number soon de- 
veloped very severe cases of constipation 
which were corrected by a return to a diet 
containing bulky foods. 

“It seems necessary that human beings, 
because of the nature of the muscles of the 
intestine, must include a considerable 
amount of bulk or roughage in their diet 
to be well. Bran is a convenient form of 
making this addition, and unquestionably 
does promote normal bowel movement.” 

Two-Point Rubber Mounting of 
Automobile Engines 

S INCE the early days of the motor car, 
engineers have sought to eliminate 
ronghnesa and vibration from the four- 
cylinder automobile engine. While cylinders 
have been added and the industry has 
sponsored sixes, eights, and other multi- 
cylindered engines, Plymouth engineers 
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With good lighting, indoor movie* 
may Im made with the new pan- 
chromatic film — ten* opening f.1.9 


have worked on uncvaKingly lor u perlerlr.d 
four. Tliey reali/.ed that the four in the most 
economical and the eimpleat of all gasoline 
engine*. The four has been accepted as the 
ideal car at the lowest price — except fur 
vibration. 

1 of Fred M. Zeder 
vice-president in charge of engineering of 
the Chrysler Corporation, floating-power, 
a new method of mounting the engine, has 
been developed for the purpose of eliminat- 
ing the last vestige of engine vibration from 
body and frame. A new line of Plymouth 
cars, with the complete power plant liter- 
ally floating in the chassis has recently been 
announced. 

Floating-power involves the use of only 
two rubber engine-mountings as compared 
with three or four ordinarily usetl. The 
rear rubber mounting is located in the 
cross member at the rear of the transmis- 
sion. The front rubber mounting is located 
just under the water pump and is supported 
on a specially constructed triangular 
bracket attached to the front cross member. 
A line connecting the rear and front mount- 
ing points would fiass through the center 
of gravity of the power plant, like the shaft 
through a balanced fly-wheel as shown in 
one of our drawings; thus the entire power 
plant is suspended in perfect balance. 

To preserve the proper alignment of the 

jjip movement of the 
engine the limits allowed by the 


rubber mountings, a built-up cantilever 
spring is used brtween the rear of the 
engine and the frame side member. The 
built-up end of this spring is attached 
rigidly to the engine and the other end is 
embedded in rubber in the frame side 
member. 

A glance at the Plymouth engine while 
running at various speeds shows very 
clearly the “float” of the power plant. By 
permitting the ixiwer plant thus to rock 
freely on its natural axis, the vibrations 
nortnally transmitted to the frame and body 
are dissipated. 

Combined with floating-power in the 
Plymouth is another of the industry’s latest 
innovations- -fn-c wheeling in all forward 
speeds. This free-wheeling unit was devel- 
oped b/ Plymouth engineers and differs in 
design from other such units now in use. 
Its operation is controlled by a button on 
the instrument panel and it may be locked 
out simply by pulling ou 

In adilition to lloalir 
wheeling, the new Plymi 
shift transmission of i 
type; safety-steel hodie 
shaped on giant presses with each 
cally welded into one rigid 
double-drop frames, to provide except io 
lowness, excellent roadability aiui ease <•> 
control; and internal hydraulic, self equal- 
izing brakes. 

Superaenttilive Panchromatic 
Home-Movie Film 

T he recent introduction of Cine-Kodak 
Supersensitive Panchromatic Safety 
Film enables the home-movie maker to take 
motion pictures of subjects that could not 
he photographed satisfactorily before. Pro- 
nounced sensitivity at the red end of the 
spectrum makes the emulsion of this film 
particularly efficient when exposed to rays 
<if artificial light- especially the light of 
incandescent lamps. As a result, the range 
of Cine activities is signally extended. 

With superapnsitive paiirhromalic film, 
it is now possible -in faiT, easy -for ama- 
teurs to photograph indmir subjects by the 
light of ordinary electric lights. The in- 
creased range of picture taking provided by 
this film actually embraces night scenes on 
brilliantly lighted streets, or theater dis- 
tricts in large cities Animated electric 
signs usually make fascinating pictures, 
iften found in the windows of large 
res sometimes affords on attractive night 
>ject. Fireworks, flood-lighted buildings, 
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camp-fire scenes, are all now within the 
scope of night movie making. 

The ni-w film is valuable for daylight 
photography us well as for pictures at 
night. The increased light-sensitivity of the 
film is not confined altogether to the red 
end of I he spectrum, ft is nearly twice as 
responsive to blue and ultra-violet light as 
regular panchromatic film, permitting suc- 
cessful pictures to he made under very ad- 
verse weather conditions. Unusual shots 
ran be made during a downpour of rain 
with super-sensitive film, and the Cine 
camera now becomes an efTiciciit instrument 
during the early hours of the morning or 
in the weak light of the late afternoon. 

Canrer Survival 

M OUK than half of the women given 
radium or X-ray treatments after oper- 
ation for cancer of the breast had no re- 
currence of the disease for five or more 



Remarkably clear outdoor night 
picture medc with the new film 


years, Dr, George E. Pfahler of Phila- 
delpbia has announced in a review of 1022 
cases of cancer of the breast reported to 
the American Radium Society. Physicians 
require that patients be free from cancer 
for at least five years after treat ment before 
concluding that the trealmeiil has been suc- 
cessful. For this reason Dr. Pfahler’s report 
was received with great interest. — Science 

“Butter” in Rainbow 
Colors Next? 

O leomargarine of rainbow bne, 

su)iercharged with extra vitamins, is 
on experiment that may be tried out to 
extend the market for that butter substi- 
tute. Fnislraled by recent enactment of the 
law imposing a 10 cent per pound tax on 
yellow margarine made from palm oil, 
manufacturers are said to be giving seripus 
cunsiderution to adopting a new distinc- 
tive color for the product. 

Tins may be red, green, amber — any 
color that is recommended by a study of 
the technical and psychological (actor* in- 
vulved. Whether the public will respond to 
a spread for bread that is not of the tra- 
ditional yellow color is the question to 
which the margarine makers are seddng a 
definite answer. They may get it by mar- 
keting various colored samples in one or 
more smell communii-es. 

Margarine richer m vitamin A and D 
content than butter, made by adding de- 
odoriied cod-liver and other fish oils. 
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vegetable oiU, oil* from beef liver and 
other lubetanoea, It being produced bjr 
certain manufacturert in Chrmany, Hol- 
land, and England. Domestic manuiacturera 
now are engaged in research along this 
line. 

Reaolts of the 1929 distribution cenaua 
for oleomargarine and other butter aubali- 
tutea were released by the Cenaua Bureau 



recently and allow that 41 plants in the 
United States produced 46.522,000 dollars’ 
worth of oleomargarine and other butter 
substitutes.' K. B. 


Trout DigesU Hook 

A LETTER received recently from C. E. 

Hagie, of Western State College of 
Colorado, Gunnison, recorded such an un- 
usual incident that we thought our readers 
would be interested In hearing of it. He 


“While fishing last evening in the Gun- 
nison River just below the town of Gun- 
nison, Colorado, 1 caught a Ixich Leven 
trout about 12 inches long. As 1 drew my 
hand along Ilia aide 1 fell a sharp point 
protruding just beyond the surface of the 
akin. Upon cleaning him I found a half 
inch of the barbed end of a £sh hook 
protruding through the side of the stomach. 
I pulled on it and found that the part 
of the hook which remained in the stomach 
had been entirely eaten away by the di- 
gestive fluids, except for a short thread-like 
stem about a quarter of an inch long. TIm 
hook was of the tempered steel, snelled 
ty^ which originally had a shank about 
an inch and a half long and a distance 
from barb to shank of about one half inch. 
The fish was in fine condition and put up 
a strenuous fight against being landed,” 

Viogterol Found Beneficial to 
Radinm Poboning Victimg 

ALMOST simpltaneonsly with the news 
of the 20ih death from radium pdaoti- 
ing amtmg the unfortunate watch factory 
workers, comeg the announcement of a 
promising method of treeting the condi- 
Uoo. Viomen^ now often given infenu in 
piece of cod-liver oil to pmeu or cure 
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rickete, hee benefited n nntnber of victims 
of rsdlum poisoning, Dr. Frederick B. Flinn 
of Columbie Univeteity hee reported to the 
American Medical Aseocietion. 

Dr. Flinn does not consider that he has 
a cure for the condition, but merely re- 
ports a method of treelmmit that has given 
promising results. 

“Our experience eo far luggests s method 
of treatment that will diminate radium salts 
from the organism as well as improve the 
condition of the bones it continued for 
sufficient time." he stated. “It is a matter 
of months and not days. Care should be 
taken that fresh preparations are used,” 
he cautioned. 

Most conspicuous among radium poison- 
ing victims were the dial painters in the 
watch factory whose habit it was to put 
tlieir radium-paint bruahes in their mouths 
to point them. In this way radium got into 
their bodies and in about one fifth of them 
the radium was deposited in the bones in- 
stead of being eliminated from the body. 
While the amounts of radium absorbed in 
this way were small, the activity of radium 
is so great that theae amall amounts were 
sufficient to destroy bones and tissues and 
to cause fatal illnesa. 

How to get the radium out of the body 
before it bad caused irreparable destruc- 
tion was the problem which Dr. Flinn and 
other Bcientlsls attempted to solve. Because 
radium is related to calcium, it was sup- 
posed that any treatment that would affect 
calcium might have a ahnilar action on the 
radium deposits. Dr. Flinn explained. So 
lie first tried treatment with an extract of 
the parathyroid glands. These srosll glands, 
located behind the thyroid in the neck, are 
thought to regulate the calcium of the body. 

Parathyroid treatment had been moder- 
ately successful, when Dr. Flinn suggested 
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the iite of vhwteroL Vhainhi D, caldite 
ntlUxation in the body, bone fomkation, and 
the parathyroid gloitda ore all linked to- 
gethw, so vlosterol, which is a potent 
source of vitamin D, was a logical selsetion. 

The resulu of this treatment in id^t 
cases have been good. In two cases, radium 
was completely eliminated from the body; 
in the other six, the amount of radium was 
materially reduced. Imi^vement in general 
health, such as freedom from pain, gain in 
weight and improved condition of the blood, 
followed the treatment, and one of the 
patients was sble to resume her former 
housekeeping activities. In most of the 
patients the destruction of bone was 
checked . — Science Service, 


Cold Storage Use Expanda 

T he broadening place which cold stor- 
age occupies in food preservation as a 
result of the accurate control of tempera- 
ture, humidity, and circulation now pos- 
sible is shown by the growing list of 
products for which it is used, says J. I«o 
Cooke in a recent issue of Food Induttriee. 

Of course you are all aware of the fact 
that meats, fish, butter, eggs, poultry, ap- 
ples and pears, and green vegetabiea go 
into cold storage. But this does not exhaust 
the list by any means. Fresh cream is now 
stored successfully and cake, candy, and 
nuts also go into storage. 

One large restaurant puts its water- 
melons in cold storage during hot weather 
to chill them. This saves a lot of ice 
when the melons are placed on the counters. 
Dried miishTooros are another product 
found in storage. 

Tests have been made recently in keep- 
ing sponge cake and pound cake in cold 
storage. It worka perfectly. Fruit cakes 






Partially akcletooizad viaw of the (Tinnic Afaa ihowing general arrangement 


and plum puddings are sometimes aged 
in cold storage to give them the proper 
flavor. Suitable storage facilities not only 
arm us against the onslaught of famine but 
also act as a leveler of the peaks and val- 
leys In the price curves. It is, in short, 
insurance against shortages and against 
soaring prices. — A. E. B. 

Around the World in Nine Days 

^riATlON history of the kind that takes 
into account pluck and physical en- 
durance, skillful piloting, perfect naviga- 
tion, and a dependable plane, was made 
when Wiley Post, pilot, and Harold Catty, 
navigator, flew the airplane IFinnte Mae 
around the lop of the world in 8 days, IS 
hours, SI minutes, completing the trip at 
Roos^t Field, New York, on July 1. 
Post is 35 years old, a former Texas farmer 
and oil driller who took up flying after 
losing an eye in the oil field^ Catty is 30 
years old, a former navigator on a mer- 
chant vessel — having graduated from the 
Royal Australian Naval College at 17— 
and a former operator of an air navigation 
school in Los Angeles. F. C. Hall, the 
owner of the plane and backer of the flight 
as a “sporting proposition,” is an oil man 
of Oklahoma in whose employ Post has 
been for aeveral years. 


In its dash eastward from New York 
across the Atlantic and thence across Eu- 
rope, Siberia, the Bering Straits, Canada, 
and bark home again, the Winnie Mae 
made many records. Post and Catty broke 
the transatlantic time record for air cross- 
ings that has stood since the flight of Al- 
rock and Brown, the first airmen to make 
this hazardous non-stop trip. They cot the 
Graf XeppeUn’s 'round-the-world flight 
record to one third, and beat the dirigible's 
time to Germany by 31 hours, 14 minutes. 
According to calculations, the total mile- 
age of the Winnie Mae was around 16.000 
miles, and the average speed for the entire 
distance waa 145 miles an hour. It is said 
that hitherto no human beings have ever 
maintained such a speed fur so long a 
time or so great a distance. No airplane 
had ever before traced the full circumfer- 
ence of the northern hemiaphere, and none 
had ever been around the world at so great 
a speed. Finally, no schedule so involved 
had ever before been carried out with any 
success. 

The record-breaking ship is a high wing 
Lockheed monoplane built by the l.uck- 
heed division (Los Angeles) of the Detroit 
Aircraft Corporation. The fuselage contains 
the cockpit, cabin, and extra fuel tanks. 
Under a special cowl in the nose is a 
supercharged Pratt and Whitney Wasp 



engine of 525 horsepower at 2200 revolu- 
tions per minute. It is a nine-cylinder, 
air-cooled radial model similar to those 
used in military service in the United 
States. 

The Winnie Mae is equipped with a large 
number of the most up-to-date instruments 
available today. Dials showing operating 
oil pressure, temperature of oil, fuel, 
cylinder heads, and of the leading edge 
of the wing, and pressure and contents 
of each compartment of the fuel tanks clut- 
ter up the dash Imard to such an extent 
that only a pilot such as Post proved him- 
self to l)e could understand them all. An 
airspeed indicator, a rate-of-climb meter 
calibrated in feet per minute, gyroscopic 
bank-and-t\mi inilicator, a double set of 
compensated compasses, and a Sperry 
“artificial horizon” are some of the other 
instruments used to assure correct piloting 
and safety. 

The plane also is equipped with a radio 
set which provides (or short-wave trans- 
mission of messages in code, and long- and 
short-wave reception. On the 'round-the- 
world flight. Catty, who was in the cabin 
with his Instruments, communicated navi- 
gating directions to Post, who was in the 
high cockpit forward, by means of a tele- 
phone. 

A Land Catapult 

I T is interesting to learn from The Aero- 
plane (London) that the British Royal 
Aircraft Establishment has been experi- 
menting with a catapult fur the launching 
of landplancs. 

In this device a steel cable Is wound 
on a drum and the drum is geared to a 
compressed air engine. The cable is con- 
nected by quick-release hooks to the under- 
side of the fuselage of the plane to be 
catapulted. This cable is carried forward 
to a four-foot pulley anchored in the ground 
at the end of the run, about 100 feet in 
front of the airplane. It then goes round 
the pulley and lUck to the catapult drum. 

As the drum turns, the airplane is pulled 
toward the pulley and at the end of the 
run the retarding mechanism in the cata- 
pult releases the cable hooks and the trolley 
on which the tail end of the airplane has 
been snpported. Meanwhile the engine has 
been runnln|| at full iv-wcr and the propd- 
lei delivering iu full thrust. The wWe 
operation ukea anout three seconds and 
there Is very little danger of failure. The 
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A nov«I riogla-whad plan* Auignud by OutIm Ward Hall 


engine it driven by air at IBOO pounds per 
•quare inch; it deveiope 3000 horoepower 
for the short period it it in use; and its 
speed rites from aero to 2500 revolutions 
per minute in two seconds. While the new 
apparatus is somewhat cumbersome, it may 
have its uses in launching a heavily loaded 
bomber, or in tending oue of our transat- 
lantic flyws off on hit journey. — A. K. 

Airports for Small Cities 
and Towns 

AT a recent meeting of the American 

Society of Mechanical Engineers, E. L. 
Wheless discussed comprehensively the air- 
port problem for small cities. There is no 
doubt that the popularity of flying is in- 
creasing and that almost any city or town 
is all the better off for having an airport 
The reason that small cities are apt to fall 
behind in this respect is because there is 
difficulty in obtaining information both as 
to costs and procedure. All the published 
information deals with the ambitious plans 
of large cities. The results of airport design 
competitions, when described in the press. 


business men can be made to work; if sites 
are advertised for and not secured by pri- 
vate barter; if the Department of Com- 
merce is consulted; if a competent airport 
engineer is employed at least to check 
plana; if hangar manufacturers and airport 
lighting companies are freely consulted; 
if the community as a whole participates 
heartily, then the small city can readily 
and cheaply secure an airport for itself. 
This may not pay at first, may even appear 
as a “white elephant,** but in the long run, 
the possession of an airport will be a great 
help to the development and continued 
prosperity of a small town.^ — A. K. 


A Novel Plone 

A NOTED airplane constructor, Charles 
Ward Hall, of Buffalo, is original in 
appearance, (he is nearly six and a half 
feet tall among other things), and always 
original and generally successful in his 
ideas. Just to please himself he has built 
the peculiar looking plane shown in one 
of our photographs. 

For want of technical detail it is inter- 


esting to speculate on what the disneter- 
btics of the craft may be, by closely study- 
ing the photograph. There is but S single 
main wheel; two tiny rollers on either side 
merely serve to stea^ the plane. This al- 
lows the head resistance of the under- 
carriags to be decreased. The main wheel 
la very near the bottom of the fuselage. 
We will wager that the fuselage is water- 
proof, that an emergency landing can be 
made in water, and that because the wheel 
is so near the bottom of the fuselage the 
land plane will not turn over when striking 
the water. 

Mr Hall has often stated that if there 
is to be any external bracing in bis de- 
signs, then this bracing must serve a more 
useful purpose than just to hold the wing. 
Hence the horizontal brace shown between 
the fuselage and the junction of the wing 
struts, is a lifting section, more than paying 
for its head resistance. Again, the large 
strut running toward the tip of the wing 
is also a lifting section. 

The joy-stick or control stick is suspend- 
ed from the ceiling, instead of being 
mounted on the floor. To explain this, let 
us offer the following hypothesis. The joy- 
stick controls the ailerons, which are in 
the wing and the wing is on top of the 
fuselage. Therefore the joy-stick suspended 
from the ceiling provides a more direct 
connection to the ailerons which it actuafes. 
If we are in error, these columns are open 
to Mr. Hall for correction! — A. K. 


Seaplane Bases 

A SEAPLANE base in the heart of a 
large city may be extremely useful. It 
may serve as the starting point for a con- 
venient service between one city and an- 
other, as between Qeveland and Detroit, 
for example. Or it may be the home of an 
air ferry across a bay, as in San Francisco. 
Or it may attract visiting airmen to a sum- 


are apt to give an impression of magnifi- 
cence and large expenditures. As a matter 
of fact, an airport adequate for all private 
flying, for feeder line operation to the great 
air routes, and for emergency landings of 
large, heavily loaded transports, is not such 
a diflicult undertaking. 

The requirements for a small city airport 
may be roughly summarized as follows: 

Good meteorological conditions, parti- 
cularly freedom from smoke and fog. 

Good approaches to the field. 

Since artificial runways are expensive, 
a firm level surface where tough sod can 
be grown is important. 

Accessibility and utilities are needed, 
just as in the large airport. 

The minimum size of fidd is 40 acres. 

Runways 2500 feet long in the direc- 
tion of the prevailing winds, at least, are 
essentiaL 

Drainage is expensive, and selection of 
terrain from this point of view is advis- 
able. 

Lighting is likely to be nearly as ex- 
pensive for the small airport as for the 
large one, with a minimum cost of about 
lOJXM dollars. 

Hangars should be steel It is unwise 
to invest in expensive masonry. 

The waiting room may, at a pinch, be 
a simple lean-to adjoining the 
proper. 

A filling station is a necessity. 

If a oomjdittee of pilots, engineen, and 
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When the camera looks' . . . 



Guoline hu alwayi hidden behind iron walli for the mOHt itnporUnt 
act in iti life. But now en^neera have lifted this cloak of mystery. 
The difference they see between the smooth 
It of Ethyl Gasoline and uneven 
in of ordinary gasoline is astounding. 


Vf Urtdltmt utU Is U 



through this quartz window — 

J^ocking 

(jasoline 


must 


CONFESS! 


E ngineers can now :vatc/i gasoline burn. 

A quartz window sealed into the top of the 
cylinder tells their eyes — or their camera — the 
full story. 

A photograph of ordinary gasoline shows a 
smooth burning up to a certain pointy then a quick 
explosion of thcremaining gasoline vapor. Instead 
of pushing down the piston smoothly, much of 
this remaining power is wasted in the knock, 
causing overheating and vibration. 

A photograph of Kthyl Ga.soline shows all the 
vapor burning steadily. The power is released in 
one smooth downward pressure just as the piston 
is in position to use it. Controlled combustion 
gives maximum power without wasteful over- 
heating, vibration or harmful knock. 

The camera reveals these two types of gasoline 
combustion. One or the other of them is happen- 
ing in your car every time you drive it. Get the 
power out of gasoline that is there — the power 
out of your engine that it was designed to give. 
Fill up with Ethyl and enjoy the sweeter, more 
powerful motor, the better performance of Ethyl’s 
controlled combustion. Ethyl Gasoline Corpora- 
tion, Chrysler Building, New York City. 


Oc.a.c.iy|i 

ETHYL GASOLINE 




194 


S C t E N T 1 r 1 C AMERICAN 


ner ntoit located on the waM. Compand 
with a landing field, a aeaplm ban la a 
nry aimplo matter. '' 

^1 D. Otborn, writing in Airports, 
preaenta an illuminating atndjr of varioua 
pbasea of thia aubjecL There ahould be a 
clear apace of water in front of the aea* 
plane bate, three quartera of a mile in 
length in ita ahorteat direction if poaaible. 
Watera crowded with a multitude of amall 
boata ahould be avoided; amall boata are 
to be feared more than large onea becauae 
they ao often ateer erratic couraea (there 
would be no fun with a amall boat were it 
not erratic!) 

The queation of hangara ia not diaaimilar 
from that of hangara on a landing field. 
The main problem ia the deaign and con- 
atruction of a auitable ramp. Tbe ramp or 
aloping platform can be built in a number 
of waya, and can coat anywhere from SO 
dollara to aa many thoiiaanda. In general 
the ramp ahould run aome two or three 
feet below water. Ita angle of alope ahould 
be about one in aeven. If many paaaengers 
are to be diacliarged, the ramp ahould ex- 
tend all the way up to the top of the dock 
or ahore. 

If coat ia an important conaideralion, the 
width of the ramp need only be IS feet, 
which ia a little more than the width of 
the largeat hull nr amphibion gear. But 
aince aeaplanea are mure affected by wind 
than power boata, and cannot alwaya be 
maneuvered with the came nicety, a 7S-foat 
width ia not too much for handling traffic 
apeediiy. 

Where the tide ia powerful and riaea and 
falla aeveral feet, the ramp baa to be con- 
aiderably longer than where the tide ia 
negligible, aince at leaat a good portion 
of the lower end of the ramp muat alwaya 
be under water. Amphibion planea can 
put down their wheels and run up on a 
concrete ramp, but flying boat holla or 
aeaplane floats require a wooden ramp — 
which is also cheaper. With a concrete 
ramp it is necesaary to lower a dolly on 
wheels into the water, place the hull on 
the dolly and haul the aliip up with a 
tractor or winch. This means men with 
waders and ia a long and annoying process. 

With large rise of tide the expense of a 
seaplane base is considerable; aometiroea it 


form or raft baa tba advntage tbat it can 
be built on dry land rod (bast launched 
into the water. Tbe rmnp of a floating plat- 
form it short, and aa tbe raft rises and falls 
with tbe tide, there ia no need to taxi up a 
long runway at low tide. The float ground 
crew are not forced to w^ on the slippery 
part which is exposed by the tide, but 
pasaengera mutt walk down a sloping gang- 
way on to the raft Sneh a floating terming 
is shown in our {dMtograph. It is built la 
semi-circular fashion to that the seaplane 
can approach it from any direction. Such 
a semi-circular or “button** floating ter- 
minal has been used with great succeat by 
the Air Ferry in San Fhmciaco, and ia in- 
finitely preferable to a barge. 

We wish that a great many amall cities 
and towns located on the water would con- 
sider this queation of seaplane bases, which 
on a modest scale need nether millions nor 
bond issues. — A. K. 

A Convenient Paraehnte * 
Attachment 

I N a closed cabin plane, where qnartera 
may be cramped, it is not always poaaible 
to wear a 'chute. In Army planes, the 
observer or gunner may be required to 
stand up to operate a machine gun or to 
attend to photographic apparatus, and he 



Qose-op of die pa r acl nne harnaas 
showing famala feting 



is found necessary to build a marine rail- 
way, or two seta of tracks extending under 
thp water. A wooden platform is then let 
down on tbe tracks, the seaplane taxis on 
to the platform and ia again somewhat 
slowly hauled up. 

In thia ease pf a large tid^ or where land 
ia eiqteiuiva, there is another ahemativn 
—a mting shore ramp. Tbe floating plat- 


may be ev«i harder put to it to wear a 
parachute than the occupant of the enoloeed 
cabin. For auch a gunner or observer. 
Major E L. Hoffman of Wright Field has 
davdoped two devhma of r^ utility. A 
seriee of phottqgaphe show the opeiation ef 
these two devi^ 

la the upper pbotoginph, the gunna It 
shown, in en open CoiApit wearing the 


“qnl^-atteohable*' hemete. He ie andiertd 
to the floor of die plane by tbe “moakey- 
tail** safety strap, which allows him perfect 
freedom of motion. The **quidc-attachable 
pack" ia shown fastened to the side of tho 
cockpit. Other |diotographs show a doas 
up of the harness; an airman prsparing to 
jump, who hai grasped the pack end is 
aboot to attach it to the harness; fitting 
the pack into the hamese and giving It i 



Ths obaa r vat or gnnnsr may stand 
whan haM by the "mosikey Mil" 


quarter turn to luck it securely into place; 
and the airmen all set for his jump. 

Tha Aim can quickly relsasa himself 
from the “monkey tail" by simply ptaaaing 
on a collar.— if. K, 

Will Flying Invalidate a life 
Inraranee Policy? 

N OW that flying is becoming nimre and 
more a matter of course, tbe head of 
a family ia apt to inquire as to the effect 
flying will have on bis life inaurance policy. 
!^btt fl Baldwin, aviation underwriting 
•gents, have recently conducted an inveati- 
gallon in this regard, and announced that 
for old life insurance policies at present in 
eziateiice, flying does not invalidate the 
contract— but if a imvidon exiaU for doa- 
ble indemnity in case of death by accident, 
the double indemnity will not be paid if 
the accident is a flying one. 

In new policies "occasicmal flying" b 
permitted. The term “occasional flying" b 
variously defined by different companies. 
Thus tbe number of flights a year permitted 
when a new policy ia granted b set at two 
by One company; three by two companies; 
five by four companies and ao on until we 
find that 12 flighu a year are conddered 
“occasional” by aeven of the 45 inaurence 
companies to whom a queationnaire was 
aant. Though thia b quite leaaeuring, per- 
sona taking out new life inaurance poUdea 
are advia^ to look into thia paitioular 
point if they imend to tiae the ever sproml- 
ing net-woik of peaaenger airllnea.— Al. JC 

Nitrogen hi Abundant 

N itrogen, which mm into the eom- 
tMMitioa of eo many oMfol pNdgfla, 
conathoun four fiftha by rohne of As ' 
earth’s umosphiiln^ adeocdlnf ; a rtvatt.; 

by Bacimnd L. Jobaddt, of VpM :; 


Raise the 
Standard of 
Your Products 



. keep competition trailing 


Build your products of Masonite Presdwood. 
Immediately you give to them a new and 
finer standard that will cause concern to 
competitors. 

And while it’s improving your products, 
Presdwood is cutting costs. You save on 
labor, on material, and eliminate loss from 
waste and rejection. 

In the factory, Presdwood harmonizes 
completely with mechanical operations— 
with the saws, planers, die cutters and drills; 
equally well with hand tools. It’s on friendly 
terms with your men because it’s so easy to 
work. Production lines never are stopped 
. . . these boards are uniform and depend- 
able, rigidly graded and inspected at the 
mill. Their strength you’ll fina as consistent 
as a steel plate. 

For Presdwood versatility, study the illus- 
trations on this page. A thousand kindred 
articles are made from it . . . and a ready 
public acceptance is evidence of finer quality. 

You, too, should use Presdwood. A 
sample sufficiently large for testing, and for 
showing the beauty of iu rich brown surface, 
will be sent on request Also the Presdwood 
booklet relating the story of its manufacture 
and listing 80 of ite uses. Mail coupon today. 

M asonite 

PRESDWOOD 


cly you give to them a new and 
idard that will cause concern to 
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KtUatt Autogiro with •ide-br'iid* Msdng, rotor, aad torgo fixed wing 


States Bureau of Mines. Estimates made 
by various authorities as to the total amount 
of nitrogen in the air go for toward dis- 
pelling any possible fear of a shortage of 
this element. One scientist states that the 
earth's atmosphere contains 4,000,000,0U0,. 
000,000 tons of nitrogen, while another de- 
clares that the air over each square mile 
of the earth's surface carries 20,000,000 
tons of nitrogen, a quantity sufficient to 
last the world for about 10 years at the 
present rate of consumption. When the 
196,950,000 square miles of the globe are 
considered, the magnitude of (his enormous 
supply can be appreciated. 

As nitrogen is slightly soluble in water, 
it is found dissolv^ in sea water, river 
water, rain water, and mineral waters. It 
also occurs in gases of volcanic origin, in 
gases from springs and geysers, in gases 
from inclusions in certain rocks, and in the 
occluded gases of meteoric iron. It is re- 
ported in email quantities in a variety of 
rocks and minerals. All living matter con- 
tains combined nitrogen, which is a neces- 
sary constituent fur the growth of living 
organisms. Fossil organic matter, pre- 
served in beds of coal and oil shale, is 
likewise nitrogenous. Ammonia and am- 
monium compounds occur in the soil as a 


result of the bacterial decomposition of 
nitrogenous vegetable and animal matter. 
Ammonia is also present in the air, and 
some volcanic waters contain ammonium 
compounds. 

Electrical discharges in the atmosphere 
cause the formation of oxides of nitro- 
gen, These oxides dissolve in rain to form 
nitrous and nitric acids which are carried 
down to the earth's surface and wasiied into 
the soil. It has been estimated that lightning 
results in the fixation of 100,000,000 tons 
of atmospheric nitrogen annually. — A. E. H. 

The Kellett Antogiro 

T he Autogiro is now licensed for manu- 
facture in the United States to three or 
four firms, and it is believed that others 
are also applying for licenses. This means 
that there will be competition in the Auto- 
giro field, and the evolution of the type 
is therefore likely to be mure rapid thu 
were its development concentrated within 
a single group of engineers and construc- 
tors. The latest model to be built is the 
Kellett K-2, which, while designed on ortho- 
dox Autogiro lines, brings several new ideas 
to the fore. 

It is claimed that the Autogiro is par 


txedlmct the craft for the private owner. 
Since, in private flying, the ability to be 
sociable is an asset, side-by-side seating 
has been adopted in the K-2 for the first 
time in an Autogiro. 

In previous designs, the criticism has 
been made that the rotor was placed too 
low in relation to the cockpit, making 
porschute jumping difficult, and giving 
some uneasiness to the occupants. In the 
K-2 the rotor is placed unusually high. 

The fixed wing has been made very much 
larger than before in proportion to the size 
of the rotor. The Kellett Company an- 
nounces a top speed of 100 miles per hour, 
and some of this extra speed may be at- 
tributed to the use of a large fixed wing. 
The rotor is a splendid medium of high 
lift and for slow descent, but it is not 
nearly as efficient as a fixed wing in normal 
flying. By using a large fixed wing, more of 
the load is transferred from the rotor to 
the fixed wing at high speeds. Since the 
fixed wing is then more efficient, better per- 
formance is the result. — A. K. 

Comfort at High Altitude 

T he record fur altitude flight was held 
until quite recently by Lt. Soucek, 
II, S. N., who on June 4, 1930, in a Cluince 
Vuught Apache airplane flew to a height of 
43,166 feet. The record still stands as far as 
airplanes go, though Professor Piccard in 
his “stratosphere" balloon is said to have 
mounted to a height of 50,000 feet. Pro- 
fessor Piccard himself made some very 
optimistic statements regarding “strato- 
sphere" flying. The Junkers Company of 
Germany is actively preparing a plane for 
fliglit across the Atlantic at great altitude 
and at enormous speed. 

To a limited extent the argument that 
flight at very high altitudes may be ex- 
ceedingly rapid is justified, but there are 
fnany difliculties for the personnel in high 
altitude flying. Tlie Junkers Company pro- 
poses an airtight cabin, with air at sea- 
level pressure to be supplied by a compres- 
sor. Electric heating of the cabin will no 
doubt be resorted to. Little reliable detail 
has reached us yet, but our interest in the 
flights of Army airmen at tremendous 
heights always increases as we read of the 
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How doe* it fed to bo np 40,000 feet, 
in • temperatuie of 90 degree*, Fahrenheit, 
below freezing? 

TI**andier, giving an account of hi* fa- 
moo* balloon aacent of 1875, (in which his 
two companions perished) — gave an illii- 
minating statement: 

“At 24,600 feet the condition of torpor 
which comes over one is extraordinary. 
Body and mind become feebler little by 
little, gradually and insensibly. There is 
no suffering. On the contrary one feels an 
inward joy. 1'here is no thought of the 
dangerous position; one rises and is glud 
to be rising." 

Even at 15,000 feet the pilot’s judgment 
and perception are apt to be dulled, while 
at the same time he is likely to feel the 
exaltation of a man who lius imbibed some- 
what too freely. 

It is not the drop in pressure which is 
to blame, although the low pressure iloes 
produce discomfort. The gases in the air 
spaces of the nose and the eustachian tubes . 
leading from the throat to the middle ear 
do indeed distend (the orifices of thezn 
tubes are too small to permit equalization 
of pressure with the surrounding atmos- 
phere) and many airmen complain of dis- 
comfort in the frontal sinuses. But this dis- 
comfort is not important or dangerous. 
What is dangerous is that, with decreasing 
pressure, the blood is insufficiently oxygen- 
ated, and the whole bodily mechanism is 
put out of gear. Even in the ordinary at- 
mosphere, ^entory man dues nut oxy- 
genate his blood properly. 

Since these effects of piwir oxygenation 
appear even at a low altitude, and since 
they are nut appreciated by tlie pilot, the 
proper thing is to feed oxygen from the 
very stan of an altitude flight. 

The requirements of the oxygen ap- 
paratus are most exacting. The smallest 
quantity per minute must be supplied at 
ground level, and this quantity must he 
automatically increased as altitude is 
gained. There must never be excess supply. 
Vibration and intense cold, down to 60 de- 
grees below zero, Centigrade, must not af- 
fect the apparatus; there must be no leaks; 
the delivery to the mask must be such 
that no freezing of moisture or saliva can 
block the supply pipe; and finally a flow- 
meter must be provided so that the pilot 
is immediately warned of a restriction in 
supply. The most frequently used form of 
oxygen apparatus is illustrated in our 
photograph^ 

The oxygen, compressed to 1800 pounds 
per square inch and carried in the light 
steel cylinder. A, i* led through a pressure 
gage, C, to the regulator or reducing valve, 
B, and then to a control valve, D. From 
there it passes to a flow-meter, F, graduated 
in thousand* of feet. From the flow-meter, the 
gM passe* to a bayonet-union, G, which per- 
mit* the flexible pipe leading to the mask, 
H, to be readily connected or disconnected. 

Space will not permit ua to deal fully 
with the self-clearing reducing valve, the 
automatic regulator, and the other ingeni- 
ous parts of this apparatus. Though they 
are simple in principle, they are worked out 
with exceeding care. 

Beside* a sufficient oxygen supply, there 
are many other precaudon* to be taken. 
Cockpit heating hu not yet been satis- 
fseto^ achieved. Therefore the airman 
hat to wear a complete suit, carefully 
padded with kapde, and having padded 




Juab 
a Minute 
Please 




JUST A MINUTE, 
PLEASE 


Once upon a time you couldn’t go to the movies 
without having the screen go bhink at the most 
critical moment. There you sat in agonizing sus- 
pense- “just a minute please’ ’ — for many minutes 
while the lights were adjusted. But doubtless 
you have forgotten that, for the Robbins & Myers 
arc control motor hats been keeping the movies 
moving steady, unllickering— for lo, these many 
years. This R 5c M Motor is a little thing of half- 
a-finger power, but a regular Horatius at the 
bridge when it comes to keeping the carbons in 
projectors at their proper distance— automatically 
adjusting them to maintain an arc of correct 
intensity for a flood of constant, even light. A 
small job, this; but one that has added immeasur- 
ably to the enjoyment of millions— its uncanny 
perfection another example of that dependability 
for which R & M Motors have become famous on 
a thousand and one tasks. 

If you havt a frobltm in tltctrical-motond ma- 
chimty, cotne fv Robbins & Mytrs. Wi offer you 
the facilities of a completely modem plant and 
the experience of yj years' precision manufacture 
in designing, building and applying electric 
motors, generators, fans and tlectrical appliances 

^bblns 

Springfield, Ohio Brantford, Ontario 





S C r E N T I E't C A M 6 R r C A N 



dritea ta the oppodte dincdoa. The two 
impabe wheels therefore tend to rotate In 
oppoeiie direotioiw, bnt they cannot rotate 
b^iue they are conpled together by nieane 
of two leven and a connection link. TUe 
coupling eyuem prerentt complete rotation 
of the impulse wheels, but the difference in 
the two opposing torques causes a limited 
movement of the system which is trans- 
mitted to a pointer which travels over a 
scale calibrate in terms of COi content of 
the floe gas. At the same time a clear eon- 
tinuons record of the results is made on 
a circular 24-hour chart eight inches in 
diameter. 

The use of the air chamber eliminates 
the influence of changes in impeller speed, 
temperature, humidity, and atmospheric 
pressure. — A. E. B. 

Sex Hormone Gives Promise 


rubber-soled flying bouts permanently at- 
tached to the legs. Electric heating ele- 
ments consisting of steel wire wound in 
close spirals are sewed inside the lining of 
the body, arms, legs, gloves, and feet, and 
a socket is attached to the breast of the 
suit to Uke a lead to the heated goggles. 
The glasses of the goggles are set in metal 
frames inside a fur-lined mask. Without 
these precautions, frosting of the goggles is 
inevitable. 

Cockpit healing is being actively experi- 
mented with by the British. Special training 
and testing chambers simulating high-alti- 
tude condith 

refinements man will 
go in order to extend his conquest of his 
•ather, to extend the con- 
fines of his environment.— A. K, 

Aid to Tuberculosia Study 

• I >ais aiiu expensive biochemical 
X product, asparagin, formerly obtainable 
only by importation from Europe, can now 
be produced in the United States on a com- 
mercial basis, according to an announce- 
t by the Department of Agrit 
M. Dorset, chief of the Biot-hemic Division 
of the Bureau of Animal Industry, reports 
the succcMfuI production of asparagin in 
the division’s laboratory and the receipt of 
a shipment of the chemical as produced 
by the first firm to underuke its manu- 
facture commercially. 

The product is classed as an amino 
acid. It contains the elements nitrogen, 
hydrogen, carbon, and oxygen combined in 
a complex chemical group. — A. E. B, 


Medumlcal Chemist Analyses 
Fine Gas 

A ROBOT-'iiamed Ranarex which usee 
no test-tnbes and no chemistry, does 
the work of a chemist and does 'it quicker 
and better than could e human being. 
Ranarex analytes flue gas for carbon di- 
oxide, reporting constantly to the firemsib 
just how efficiently he is operating his 
boilef. 

The Ranarex principle it bated on the 
fact that the specific weight of flue gas 
increases in proportion to its carbon di- 
ox}^ content, carbon dioxide being about 
60 percent heavier than the other con- 
stituents of floa gas. The instrument con- 
tains two chambers, the upper an air chem- 
bci and the lower a gas chamber. Gu to 


be analyzed passes continually through the 
gas chamber. A motor-driven impeller ro- 
tates at one end of the gas chamber, im- 
parting a whirling motion to the gas, which 
trsnsmits a turning motion to an impulse 
wheel at the other end of the gaa ebam- 



Indicadng and recording meters of 
the equipmeiit which determines 
the percentage of CO, in flue gaa 

ber. Tlie extent of this imparled rotation 
is proportional to tho percentage of carbon 
dioxide in the gaa. 

Exactly the same thing happens in the 
air chamber, except tliat it contains sir 
instead of flue gas, and the iinpelter is 


F our active substances, probably hor- 
mones, have been isolated from the 
pltcente, part of the female reproductive 
organs. Dr. J. B. Collip of McGill Univer- 
sity and one of the famous Toronto group 
that gave insulin to the world, has reported 
to the Association for the Study of Internal 
Secretion. These substances act as sexual 
stimulants in both males and females. One 
of them is valuable in treating disturbances 
Ilf the reproductive cycle in femslcs. It is 
the first preparation of this type which is 
effective when given by mouth. — Sclen ' 
Service. 

Titanothcres 

T he first life-size restoration of gigantic 
tilanotberes — prehistoric animals re- 
sembling rhinoceroses, but as tall and bulky 
as elephants — has just been placed on ex- 
hibition at the Field Museum of Natural 
Hist 

The group, a gift from Ernest R. Graham, 
is the work of the noted sculptor, Frederick 
A. Bloschke, of Gold Spring-on-Hudson, 
New York. A background reproducing the 
•'■'••ral habitat of these huge beastr 
been provided, this being the work of 
Charles A. Corwin, staff artist of the mu- 
seum. 

The litanoilieres were great two-homed 
beasts which were abundant in the bad 
lands of Nebraska and the Dakotas about 
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S0y000,000 TMi* ago, aooording to the etti- 
outM of KientUu. liie auinuU, aa xoitorod 
in the muaeom’t exhibit, are modeled to 
■how them u ttudiee of foaiil ikeletoiu 
indieate thejr mnit have appeared in life. 

The Utanotherea lived in wet, maraby 
landa and fed upon plant*, according to 
Profeaaor Elmer S. Kigg* of the Field Mu- 
■eum. Their two homi were placed aide by 
aide on the noae. They were related on the 
one hand to the horae family, and on the 
other to the rhinoceroaea, but they differed 
from both of theae familie* in many waya. 

Antomatlc Valve Tappet 

E ver *ince the advent of the automo- 
bile, engineera have worked incea- 
aanlly on the problem of perfecting a valve 
tappet that need* no adjuatment, that will 



Compoaad of only four paita, the 
new valve uppct deacribH in the 
column below i* very aimple, exact, 
and fully automatic in operation 

be automatic in operation. The first success 
in this direction has been attained by R. H. 
Hamilton, of Christchurch, New ^land. 
Hi* valve tappet is shown in an accompany- 
ing illustration. 

It conaisu of a tappet body, 1, with a 
quick female right-hand thread at the base 
and a female taper at the head; a tappet 
spindle locking nut, 2, with quick fe^e 
left-hand thread and male taper to engage 
with that of 1; a Uppet spindle, S, with 
right and left hand thi^s to engage with 
thM of 1 and 2; and a torque spring, 4, 
with light toiaion action between 1 and 2. 

During the period when the valve is 
seated, diere is a slight clearance between 
tapen allowing the torque spring, 4, to 
maintain the aidndle, S, in contact with the 
vahe stain, forcing tlu body, 1, on the cam- 
shaft and the locking not, 2, on the guide. 
The vlndle, 3, la aupported by the torsional 
■tresa applied to the oppoaed threada. The 
cam Uf^ the Uppet body, 1, intorioeka 
lha upon by its normal action. On the 
downward stroke, simnltaneonsly with the 
Mating of the valva, the flange of the lock- 
ing ant, 2, strikea the top of the guide, al- 
lowiag the uppet body. 1, and spring, 4, 
u nnlock tba upon. 

'While designed ptimarily for. autorao- 
hOea, this new lappet may be adapted to 


HOW YOU CAN 

RETIRE 


ON AN INCOME 



*250 a Month for Life 


me day! If 

, page care- 
fully. You (hould then mail the coupon *t the 
bottom of tite page. You will receive by re- 
turn mail, and without cost or obligation, an 
interesting free book which tells all about the 
Phoenix Mutual Retirement Income Plan. 

H«w the PI«M Werlu 

This new Plan makes it possible for jrou to 
retire *t 55, 60 or 65. You may provide for 
yourself a monthly income of fllOO, 8200, 8300, 

This life income is guaranteed to you by 
the Phoenix Mutual, an 80-ycar-old company 
with over six hundred million dollar* of in- 
surance in force. 

Suppose you decide to retire on an income 
of82SOs]iionth when you are CO. Here is what 
you get; 

1. Anincoffleof8250amanth,bcginningat 
age 60 and lasting the rest of your life. If 
you prefer, you may have a cash settlement of 
^3,7S0*t*ge60in*teadofthGmonthlyincome. 

2. Upon your death from any nstursl cause 
before age W, your wife (or other beneficiary) 
receive* a cash payment of 825,000. Or if pre- 
ferred, your wife receive* a monthly income 
for life. 

3. Upon your death from accidental ineani 


period, you will thereafter receive 8250 a 
month during luch disability, even if it laits 
the rest of your life. _ 

The cost of a Retirement Income depend* 
upon your present age and upon the smou 
of income you wiih to retire on. A Retitemc 
Income does not have to be paid for all 
once. It may be purchased on the initallmc 
plan. Tlie payment* are usually spread out 
over a period of 20 year* or more. Nsturallv, 
this makes the payments comparatively imsil. 

One of the great advantage of this Plan ia 
that it begin* to operate the minute you pay 


I special n 

Send for the Faeta 

An interesting 28-page book tells how you can 
provide a Retirement Income for vounelf— 
now vou can provide money to send your ion 
to college— money to leave your home free of 
debt— money for other needs. Send for your 
copy now. No cost. No obligation. 


Phoenix Mutual Life Insurance Company 


PHOBN]ZMirmALUFSirataANCBCa,6l)BmSc,Hinfoid.Coaa. 
"How TO oiT ms TtaMoi You V/urr." 
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« wide vaxieiy of induftriet where cun* are 
in lue and it is necessary, in present prac- 
tice, to keep them in adjustment manually. 

Enxyme Clarifies Oder 
AN encyme decomposing soluhle pec^n 
is proposed as an agent lor assisting 
in the clarificalion of apple cider, by Z. 
1. Kerteex in the New York State Agricul- 
tural Experiment Station Bulletin No. 589. 
This enxyme acts on pectin and produces 
no changes in starches or proteins. 

During the decomposition of the pectin 
of the apple juice by the enzyme, some in- 
soluble materials are formed. These insolu- 
ble substances, together with other sub- 
esponsihle for the cloudiness of 
cider, are easily removed by filtration or 
centrifugation, leaving a ciystal clear prod- 
uct which may be pasteurized and bottled 
within 24 hours after pressing the cider. 
The product is very palatable and possesses 
no cooked taste. — A. £. B. 

New Apparatus for Stauuner 
Study 


movement by means of umixturs wbirh 
attach to the lips, over the “Adam’s apple," 
and below the tongue. Each movement 
changes the air pressure in the tubes run- 
ning from the skin to a small drum-head 
arrangement, to which is attached a delicate 
pen which nukes a record on a roll of 
smoked paper. 

So far Dean Immel has registered the 
speech of normal penons only, but even 
here he finds great variations. Not only do 
different persons manipulate their muscles 
differently to make the same sound, but 
they may even use different muscles. Varia- 
tions in manipulation as great as 100 per- 
cent in some sounds ore possible, with the 
result still being understandable. 

Most surprising is the discovery that 
while the mouth is actually uttering one 
sound, other muscles of the throat and 
mouth are getting ready to form the next 
sound, so that speech is a continuous, in- 
terlocking physical and mental process. In 
uttering the sound “k," for example, the 
preparatory adjustmenta are going on dur- 
ing 51 percent of the time that the preced- 
ing vowel is being sounded. 


Although the timing of the spe^ mus- 
cles may have wide variation and still sound 
normal to the ear, there are limits beyond 
which faulty co-operation of the muscles 
results in unintelligible sounds; or one 
muscle or set of muscles may inhibit the 
action of another with the result that no 
sound at all is uttered, a common occur- 
rence with stammerers. By study of thou- 
sands of normal variations, D«sn Immel 
hopes to set up pictures of normal muscle 
behavior, and then by comparing the rec- 
ords of stammerers with these, to find 
what error in co-ordination is responsible 
for various degrees and types of stuttering. 

Synthetle Wax Mixes with 
Water 

A WAX that can be mixed with water 
ii the latest curious product of the 
synthetic chemist's art. ’This substance, 
known as glycera wax, has been put on the 
market recently where it sh^ld find ready 
acceptance by makers of pcmhes and cos- 
metics. In its pure state, glycera wax is 
light tan in color, odorless, tasteless, hnd 
melts at 140 degrees Fahrenheit. It is more 
readiiy soluble than any natural wax. 

Although not soluble in water, glycera 
wax can be melted by heating in water 
and if the mixture is stirred while it cools, 
the wax is dispersed through the water to 
form a white, creamy emulsion. When this 
cream is applied as a polish, the water dries 
out leaving a transparent film of wax in- 
stead of the usual white film which results 
from ordinary so-called liquid-wax polishes. 

The new product should be useful in 
making water-proofing compounds, shoe 
-'earns, water-colors, and water-inks, and 
in glazing felt, fur, and tezlilea.— .4. £. B. 

Lead Preparation Said to 
Prevent Rnat 

APPARENTLY anthentic reports from 
xX London bring news of a new form of 
liquefied or colloidal lead, which, it is 
claimed, when applied to iron and steel, 
makes these metsls permanently impervioua 


P ROBABLY never in the history of the 
world luti a given spoken sound been 
littered twice exactly alike. This very great 
variation in the spoken word has bMn in- 
dicated by a new apparatus devised to de- 
tect and record the muscular action in 
speech, and which it is hoped will revesl 
the true nature of the muscular “tangles" 
which cause the stutterer to hesitate before 
getting out cenoin sounda. 

This new technique for the study of 
normal and abnormal speech was developed 
in the peychological laboratories of the 
University of Michigan by Dr. Ray K. 
Immel, Dean of the School of Speech in 
the University of Southern Californio. 

“Moat stuttering is functional and not 
otitoic; that ii, the organa of apeech are 
intact, Iwt do not act properly," atys Dean 
Immel. Every lound uttered involves an 
adjustment of lips, tongue, and throat 
mnaclet which must be correct before the 
air can be allowed to pass up through the 
throat and mouth; if some of the rauMlss 



ate oitt of tima with the teat, or air ia ex- In aavoral larga dtie^ the Boltimora and Ohio Railroad uaaa diia equipnietit to 

pdled too aooo, atam mwin g ensuea. pre-cool deeping can for night mna. A largo fan in the motor car drawa 


The Immel apparatot attempt! to ttody dde air across cnfcts of ica, also In the motor car, and discharges the Iced 

the external monlfeetotiou of this innsr air through o window into tha slaeping car. Worm air paisai out ovar h ead 
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to mt. The lubstence, to which the name 
“Nu»t” bai been given, ii being manufac- 
tured by the Non-Rust Liquid Lead Co., 
Ltd., London, at their Bristol factory. 

A SwIh scientist, it appears, some seven 
years ago, after long experiment in smelting 
lead with other metals, succeeded in 
producing it in a form equivalent to molten 
lead, and in preserving it in that stute by 
the aid of oils as conveyors. From the 
description given, the lead appears to be 
reduced to an extremely fine powder or 
dust; mixed with oil this becomes a stiff 
paint thot can be applied with a brush. 
The claim is that the lead penetrates the 
iron and steel, and becomes so completely 
amalgamated with it that it can only be 



A new flashlight which, in compact 
form, combines the features of a 
more bulky one. It ia equipped 
with a three-way twitch; permanent- 
ly on or ofl and flathing. The 
milled ring on its face it for fo- 
cusing. Sundard batteries are used 

separated by some metal seitaralion process, 
while the oils merely dry ulT and disappear. 

Another advantage claimed is that wliile 
ordinary paint will not stand tlsc stretching 
of the steel or iron by more than .05 per- 
cent without scaling or cracking, this sub- 
stance haa successfully simid a strcirhiiig 
test of 1 percent. “Nust” is applied thinly, 
exactly as an ordinary paint. 

Potaibly the preparation may have other 
applications, but experiments so far have 
been limited to iron and steel.—/!. E. U. 

Further Honor 

I N ir July number comment was made 

c,.u,:eming tlie unusual honor recently 
paid to Dr. R. W. Wood, Professor of 
Experimental Physics at the Johns Hopkins 
University, by the University of Berlin. 
Nature, the leading journal of science in 
Great Britain, now makes the following 
comment on the some honor, ranking Pru- 
feaaor Wood’s researches witli those of 
Michelson; 

”1116 philosophical faculty of the Uni- 
versity of Berlin has conferred upon Pro- 
fessor R. W. Wood, of the Johns Hopkins 
University. Baltimore, the degree of Doctor 
of Philosophy {honoris causa). This is the 
highest honor which the faculty hai in its 
power to give, and is a recognition of Pro- 
fessor Wood’s comributions to physical 
optica. 

’’In announcing the award. Professor 
(Pleasa turn to page 205) 


COOL 

AS A DRAUGHT 
from a mountain 
spring o a . 


No spring-fwl mountain stream splashing 
over jagged rtK-k.** is more invigrtrating than 
tlie n^fntshing draught that runs from the 
tap labeled “let; Water” in every Statler 
bathroom. And, siuvtly, none is more wel- 
come to the Iraveler. 

Then; it Ls to quench his thirst . . . instantly 
available at oil hours of the day or night . . . 
a txxd, sparkling clear supply of pure, filtered 
water. Behind the tap, in the risers back of 
your bathnsim wall, it is in constant circu- 
lation. It moves through the brine coils, up 
through the hotel and then Iwck through 
the brine ooiLs again; so that it is always 
live and lyalatahly cold. 

Before the first Statler was built, thirst 
was not as easily quenclMsl us now. You rang 
for ice water and then you endured both the 
unpleasantness of waiting and the inconven- 
ience of adiiiilling a bell boy to your room. 
The water and ice. that were brought you 
were only too often handled insanitarily, and 
you — if you wen; like mewt — felt impelled 
hy common custom to tip. 

But the Slallers pul an end to these 
inconveniences. Thisw hottils first built a 
private bathroom with shower in every room, 
and first devised and installed cirt^ulalitig ice 
water systems. 

They made an end to many other discom- 
forts, too. They were the first to see that a 
bed-head reading lamp, a full-length niiiror 
and radio reception were necessary .to es- 
tablish that criterion of comfort — the 
modem hotel. And the StaUers do not rest 
content with their achievements, but seek 
constantly an even higher degree of perfection. 



HOT€lS STATL€R 
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THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


“AND now out of the wild* of Burma come 
j^tema) photographs of the little telee- 
cope made from the plane of Porter and 
which U giving me many momenta of 
pleaaure.” 

Thus does A B. Stephens open a letter 
B from Negya, C^uk, Burma, where 



DrUUng away In Bncma — Stephana 

he has been drilling oil wells. He continues: 

**1110 glam is of six-inch aperture and 
was furnished by John Pierce of Vermont, 
along with the prism and eyepiece. Grind- 
ing and polishing the glass required sev- 
eral months, working a few minutes each 
day. and the figuring took another long 
period of time as I overshot the mark while 
parabolizing it and got a nice deep hole in 
its center. After the hole was finally re- 
moved, a comparatively short time was 
necessary to bring the surface to a good 
figure. My greatest trouble was in finding 
a lap to stand up in this warm climate but 
finally one made of tar and rosin served 
very well. The silvering was a complete 
success the first time. 

“Let all those who are eager to make 
mirrors hut do not have tbe ideal conditions 
as set forth by EUlson, take heart fur, as 
one of the photographs thowa, all of the 
grinding and polishing of this little mirror 
was done on the vera^ of my bungalow, 
with, of course, all of the shutters closed. 
While the glass, no doubt, falls far abort , 
of the standard of EUiaon and Porter, yet 
it givea a wonderful view of the heavenly 
hodiea. Not only ere the ifnga of Saturn 
ibni]dy defined but alto aevenl of itn 
Btoona; two in particular, perhapi Hyperion 
and Titan, with momenury pin-point 
fiaahea of two of the closer moons. 

“I leave h«e ebortly and thereafter my 
addreaa will be 816 Eaat hfeyne Street, 
Bellflosrer, Celifomia.” 

A ll ever the world, in the most ontof- 
, the-w«y pinece, in homee, on library 
tablea end in the reeding rooma of oluba 


Botmaa boyi and (right) a taachnr 

you will find the Scientific Amcucan. 
Hero is a letter which rearhed ns from 
New Zealand, written by Robert Bruce of 
33 Vincent Street, Ancklend: 

“I have read with interest of the many 
ingenious estronomical telescopes made by 
amateurs. The humble efforts of e grocer 
might interest your readers. I enclose a 
photograph of my three-inch home-made 
refracting telescope. Having a SMi-inch 
Drummond lathe 1 may have an advantage 
over aome amaleura. The telescope and 
equatorial mountinga are in brass and 
gun-mcial throughout, except the declina- 
tion axit, telescope cradle, and K. A. exit, 
which are of mild eieeL Ae the photograph 
shows, the polar axia ia adjuaiable to all 
latitudes. There are slow motions in R. A. 
and declination. The R. A. circle is divided 
into 11 /12-degree divisions and declination 
circle likewise. The R. A. circle is e re- 
bated ring which for adjusimcut rotates 
on a central rebated dliA which is firmly 
clamped to the polar axis, llie circle is 
read by one fixed vernier and one movable 

“To adjust telescope to R. A. of star, 
first place it ia tbe meridian position, ro- 
tate R. A ring till deaired R. A. is read 
off fixed vernier, then clamp ring to disk 
and move telescope till ooirect sidereal 



Made ta New ZealMd br BsAett Bnwe 


time is read by the tame vernier, and 
there you are. Then, while the ater la tUU 
in the field, put movable vernier to correct 
time by your watch and clamp it. For the 
rest of tbe evening, to find other atart, 
turn telescope to meridian, adjuat circle 
as beftffe to deaired R. A. at fixed vernier, 
consult watch and set telescope to read 
correct time of your watch from movable 
vernier. Thus you will be able to find your 
•tar without again calculating sidereal 

A SIMILAR idea has been submitted by 
A V. Goddard, 282 Northeast 49 
Street, Portland, Oregon, whoee 16-Jach 
reflector was described in our number for 
lest January. Though original with these 
woricere the idea is not a new one, but it 
is a good one, nevertheleM. Here is how 
Mr. (^dard describes it: 

“I have worked out a simple plan for 
using circles without the use of an expen- 
•ive sidereal clock or calculations. Large 
observBtoriea have used a system of three 
circles for calculating right ascension for 
years, but it it neccstary to nse a sidereal 
clock. 

“You will note on the enclosed drawing 
three elements. A, B end C. A it m pointer 
fixed to the tube of a teleacope. Tbit moves 
on the hour circle when the telescope is 
moved. B it tbe hour circle but it movable 
on the polar axis, and may be locked by 



Goddanf s coavanJent wrinkle 


meeni of a thumb-screw. C it an ordinary 
vernier with xeru point, fastened perma- 
nently to the mounting of the telescope. 
This is ail the equipment necessary, ex- 
cept for an ordinary cheap alarm clock 
or a watch that will keep fair time for a 
few hours and can easily be set. 

“Here is the procedure: Ltwk for any 
first magnitnde star or object with a 
known right ascciiiion. One near the xenith 
ia beat as this avoids refraction. Take 
Regulna, for example, at R. A 10 h 4 m. 
Loosen the thumb-ecrew on the hour circle 
B, and revolve the circle on tbe polar axis 
until the pointer A indicates 10 h 4 m. Now 
lock the citelo with thumbscrew. Line up 
the noashalrs in your finder exactly on 
Regnlut and set your clock for the exact 
lime indlestad on your vernier C and the 
hour circle B. The clock will now take care 
of sR diffarence in iIbm for the raasalndiw 
of the night. Now that the dock ia 
it a almple matter to find anytUnf yon like. 

“TtiU may aound oompUeated but it onco 
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UM you will be furprited at the almpllclty. 
The dnwing IndJcatea 8 o'clock as shown 
on your clock. The pointer A may be placed 
in any convenient position relative to the 
lube, as long as the R. A. circle B can be 
revolved under it. I have used this system 
for a long time and find it very satisfac- 
tory," 

SASCHA CHAGllN unds ic 



book 'Amateur Telescope Making.' The 
mirror has a diameter of 24 centimeters and 
a focsJ length of 2.2 meters. It was polislied 
on a paper lap, using tripuli. In as much 
as this meihiid of polishing is simpler and 
safer than the wet process (the polish is 
never as perfect wliicli, however, does not 
decrease the optical efficiency) I am sur- 
prised tliat you did not mention tliis roctliod 
in your book. Maybe you will consider it 
in a later edition. I think your liook is 
excellent and I hope it will enjoy the 
widest dissemination.” 

We cannot agree with Herr (Shogun alHuit 
the paper polisher or about the optical 
efficiency. Also, we did mention this matter 
in the instruction book “Amateur Teles- 
cope Making.” On page 255 Professor 
Elihu Thomson correctly says, concerning 
the paper polisher, “It cannot be expected 
to yield the high accuracy that may l)e 
obtained with pitco.” ^11, in “The 
Telescope,” page 71, says, “('.heap lenses 
are commonly worked on a cloth polisher 
... or sometimes on paper worked dry. 
With care either may produce a fairly good 
sortace, with, however, a tendency to polisli 
out the minute hollows left by grinding 
rather than to cut a true surface clear down 
to their bottoms. Alt first class objectives 
and mirrors are in fact polished on opti- 
cian's pitch.” For years Dr. Woolsey Black- 
lock of England has been using and urging 
the use of the paper polisher, his letters 
hi £iijiffa& Mtchmie* being answered chief- 
ly by EUiaon who takes the position that 
this kind of lap la distincily inferior to the 
pftdi lam malMy because it permiu of no 
noeurate eontaoting and lacks the “spring” 
and lifeof phtdi. We vote for pitch or HCF. 



Tonsils and 
Adenoids 


What are tonsils and adenoids? What is their function? When should adenoids 
be removed? Ilnw may tonsils become a focus for infection? When, where, and 
how should tonsils be removed? Is removal by electric surgery or tadiiim satis- 
factory? Is there any need of hurry if tonsils must be removed? What should lie 
the after care? 

You never know when you or some member of your family may have to part 
company witli a pair of bad tonsils or trotiblesome adenoids. Wouldn’t you feel 
safer if you knew more about the subject? ‘Tonsils and Adenoids" in tlie .Septem- 
ber HYCEIA is an authoritative article which answers your uuestions regarding 
these much discussed organs. In simple, nontechiiical language it covers the subject 
thoroughly. And this is only one of the many helpful and fascinating articles on 
the various aspects of health in the current issue of HYCEIA. 


Other Artlcleis In the September IlYGEIA 


It’* IV* J*ke t* Be Be*(t 

You would never even think of mak- 
ing fun of a hliiid person! Yet deafness 
is often a stdijcci for jest. How wc can 
make life easier for the hard of hearing 
by a more sympathetic understanding 
is told in “I’m Hard of Hearing" — an 
interesting insight into the problems 
Slid feelings of the deaf and the par- 
tially deafened. 


Coaid Grmmdpm Have T. B.r 

Many elderly persons have tubercu- 
losis without being aware of the fact. 
Often, in their case, it is mistaken for 
some other disease, such as asthma. 
Rut these loving grandparents may un- 
wittingly cxiHise little children to this 
disease which wreaks such vengeance 
on younger persons. "Tuberculosis in 
Grandparents" will awaken you to this 
subtle danger. 


la Y**r Boy oh the T«HHa7 

Physical directors are expected to 
turn out a winning team. And boys ate 
eager to play on such a team. As a 
result the health of growing boys often 
suffers from overdoing. There is subject 
fur thoughtful consideration in the 
timely article on “Athletics and Your 
Boy.” 

HYGEIA 


QwaniBtlBMl for .Vrartet Fevor 

How parents dread having that sign 
tacked on their front dour! Are you 
prepared to meet such an emergency? 
How to rare for a child who has scarlet 
fever and to protect other members of 
the household is told in this number 
of a series of articles on “(iummunicable 
Diseases in the Home.” 

Thr BoaJth Magaslae mi tlie 
ABarrleoB MesHrol Aau*elatlaB 


Every month HYCEIA is filled with just such articles as these, giving authori- 
tative inforniatiun on heallli. There is always something of iiuercbt to every mem- 
ber of the family from grandfather to the haby. If you are not already a subscriber, 
lake advantage of this special introductory offer. Yuu’ll find HYGEiA indis- 
pcnaoble! 

Introductory Offer — 6 months for $1 
Regular Price $3.00 a year — 25 cents a copy 


Amukak Medical Aosocisnorr 
53S N. Dearborn St„ Chicago 
Enclosed find one dollar for on Introductory six months 
snbseription to HYGEIA. I am a new subscriber. 





CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


Bodily Positions in Restful Sleep by 
11. M. Johnion, PhD., describes inten- 
sive studies csrried on at the Mellon Insti- 
tute for a period of six years. Some of the 
apparatus used is of great interest. The 
Simmons Company, 230 Park Ave,, New 
York City. — Gratis. 

Farm Water Power (Bulletin 1658-F, 
U. S. Department of Agriculture) de- 
scribes a number of successful plants, and 
gives costs. Office of Information, U. S. 
Department of Agriculture, Washington, 
D, C, — Gratis. 

White Goui— The Story or the Hoover 
Dam is an epic story of a great national 
achievement told a popular way. It is 
charmingly illustrated. American Steel A 
Wire Company, 208 South La Salle Street, 
Chicago, llUnqis. — Gratis. 

Strakht Line Continuous Electric Fur- 
naces deals with the uniform heat treat- 
ment of ferrous as well as non-ferrous strip 
metal and wire. The accurate performance 
of razor blades, sawblades, surgical knives, 
et cetera can be expected only if they are 
prevented from oxidation while being heat 
treated. H. 0. Swoboda, Inc., 3400 Forbes 
Street, Pittsburgh, Pa.— Gratis. 

An Explanation of American Lumber 
Standards (Miscellaneous Publication 
No. 107, U. S. Department of Agriculture) 
by C, V. Sweet gives grading rules as 
adopted by the various soft wwkI lumber 
manufacturers’ associations of the United 
States. Superintendent of Documents, 
Washington, U. C.—S cents (coin). 

Economic Aspects ok Land Settlements 
IN THE Cut-Oa’eb Region of the Great 
Lake States (Circular No. 160, U. S. 
Department of Agriculture) by W. A. 
Hartman and J. D. Black describes the 
fundamental conditions affecting the de- 
velopment of this cut-over region and sum- 
marizes briefly tlie possibilities and oppor- 
tunities fur agricultural development. 
Superintendent of Documents, Washington, 
D. C. — 20 cents (coins or money order). 

Survey of Land-Grant Colleges and 
liNivERsiTiES (Office of Education Bulle- 
tin, 1930, No, 9, United States Department 
of the Interior) is a two volume work 
aggregating 1919 pages. It was directed by 
Arthur J. Klein. Readers who are interested 
only in certain phases of the subject such 
as “student relations and welfare”; “home 
education,” “alumni and farmer students,” 
and so on, can obtain the 21 parts sepa- 
rately at prices running from 10 to 2S cents. 
A litt of the ports a^ the prices can be 
o^gined from the Office of Edneation, 
Jniljiigton, D. C., free, or the two volumes 
mm" be secured of the Superintendent of 
Doewnents, Washington, D. C., for $1J0 
each (money order) , 



Service Manual for Antic, Artic N, 
Methyl Chloride A, and Methyl 
Chloride AN, gives a brief summary of 
the physical and chemical properties of 
Artic and the new Artic mixtures. The 
servicing and installation of refrigeration 
units using the refrigerant Artic brings up 
general problems in the use and handling 
of this product which are discussed in the 
manual. The Roessler & Haulacher Chemi- 
cal Company, 3S0 Fifth Avenue, New York 
City. — Gratis. 


Standard Time Zones or the United 
States and Adjacent Parts of Canada 
and Mexico (Miscellaneous Publications 
No. Ill — National Bureau of .Standards) 
is a large map showing the lime zones in 
red. Superintendent of Documents, Wash- 
ington, D. C. — 10 cents (coin). 

How To Make Enlarcements (Practical 
Photography No. 5) by Frank R. 
Fraprie and Arthur Hammond has stood 
the lest of time, 34,000 copies having been 
printed. American Photographic Publish- 
ing Company, Boston, Mass. — 40 cents. 

Ball and Roller Hearings is a handbook 
for designers and engineers. The dia- 
grams, printed like blue prims, give a 
wealth of valuable information when used 
in connection with the tables. Aetna Ball 
Bearing Manufacturing Company, Chicago, 
lUinois. — Gratis. 

New Airway Bulletins Descbibinc Radio 
Facilities will be sent on request by 
the Aeronautics Branch, Department of 
Commerce, Washington, D. C. — Gratis. 

Wild Game— Its Legal Status attempts 
to answer such questions as “who owns 
game?” “Under what conditions?" It is 
a reprint of a report made to the Massa- 
chusetts Game and Fish Aasociation by ita 
attorney. The text definee game and tncea 
the story of its ownership through the ages 
to the preaent day. Smokeless Powder Divi- 
sion, S. I. du Pont de Nemours dk Com- 
pany, Inc., Wilmington, Delaware,— Grads. 


General Electric Piianotron Tubes gives 
technical information relative to Phono- 
tron and Thyratron tubes. The name 
“Pbanotmn” is the General Electric trade 
name for a gas or vapor content vacuum 
tube. General Electric Company, Schenec- 
tady, New York. — Gratis. 

Use of Blsmuth in Fusible Alloys (Cir- 
cular of I he Bureau of Standard# No. 
388) describes one of the essential con- 
stituents of the readily fusible alloys. The 
literature and uses of fusible alloys are 
reviewed in this paper. Superintendent of 
Documents, Washington, I). C . — 5 cents 


Patents and Research by Joseph Ross- 
msn, Ph. D. describes the relation be- 
tween industrial research and invention. 
Patent protection is without doubt one of 
the greatest incentives in the development 
of an art. Dr. Joseph Rossman, United 
States Patent Office, Washington, D. C.— 
Gratis. 

Formulae for Flavors, Syrups, Emul- 
sioN-s Jelly, Jams, etc. are given in a 
leaflet which also deals with meringue and 
marshmallow preparations, alao foam and 
froth producers. These are new and up-to- 
date formulas, which if carefully followed, 
will give uniformly good results. Glyco 
Products Company, Inc., Bush Terminal 
Building, No. 5, Brooklyn, N, Y.— Gratis. 

An Up-To-Date List of the Short-Wave 
Broadcasting Stations of the World 
is probably the most recent and accuraie 
compilation of ils kind. Pilot Radio and 
Tube Corporation, Lawrence, Mau . — 
Gratis. 

Dubilier Catalogue is an interesting piece 
of literature covering condensers, trans- 
formers, and other radio equipment. 
Dubilier Condenser Corporation, 4377 
Bronx Boulevard, New York City.-^ratis. 

Flow of Liquids in Pipes op Circular 
and Annular Cross Section (Bulletin 
No. 222) by Alonzo P. Krau, Horace J. 
Maclntire, and Richard E. Could gives a 
report un the continuation of the work the 
reiulta of which were published in the some 
series of bulletins. No. 182. Engineering 
Experiment Station, University of lUinois, 
Urbana, Illinois.— Each bulletin IS cents. 

The Use or Logs and Poles in Fabm 
CoNSTKUCTioN (Farmer’s Bulletin No. 
1660, United States Department of Agri- 
culture) by T. A. H. MiUer ahows how 
loga and poles can be employed advan- 
tageously in the building of dwellings and 
ftnn cottvenieiicet by aettlers or othera 
establbhing themselvea in regions where 
timber is plentifuL There ore 31 iUnstrii- 
tions. Superintendent of Do c u me nt s , Wash- 
ington, D, Ci—lO esnts (coin). 
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THE SOENTinC AMERICAN 
DIGEST 

{Continued from page 201) 

Jaeger, the dean of the faculty, singled out 
05 of particular importance Profewinr 
Wood’a researches on the resonance radia- 
tion of gases and vapors. These tiave cer- 
tainly called for the exercise of the utmost 
experimental skill, and although initially 
conceived and carried out at a time when 
our knowledge of the structure of atoms and 
molecules was practically nothing by cur- 
rent standards, have contributed in no small 
degree, and continue to contribute, to our 
present ideas on ‘the exact fuiture of the 
piece of machinery which we call the mole- 
cule,’ to use Professor Wood's own words. 

“With the study of resonance radiation, 
however, one is tempted to associate Pro- 
fessor Wood's allied work on magneto- 
optics, and to quote as an example of his 
Ingenuity the separation of the P lines of 
sodium for work with intense beams of 
monochromatic light by the diflerencu in 
their rotations. 

“More recently. Professor Wood has been 
interested in the Baman effect, where he 
has devised methods for reducing the time 
of exposure needed for recording the feeble 
spectra of modified radiatiou, and has also 
developed rapid methods fur measuring up 
the Raman spectra, 

“In addition to hia many experimental 
contributions to physical optics. Professor 
Wood is the author of two books on the 
subject, and has ruled gratings fur otiicr 
laboratories. His work, although naturally 
carried out on rather different lines, is in 
every sense worthy of being ranked with 
that of Rowland and of Michelson,” 

Professor Wood is also a contributing 
editor of the SetENTtrte Amkhican. Readers 
will recall his article, “Sounds that Burn,” 
on the super-sonic wave, in the number fur 
March, 1928, and his article on the Raman 
liffect, in the December, 1930, number. 

Warns Against Diabetes 
Nostrums 

“'Persons suffering from diabetes 

A should not rely on the curative claims 
made by manufacturers of worthless nos- 
trums, since there is no drug or combina- 
tion of drugs known to medical science 
which can cure this disease,” said Dr. J. J. 

of drug control. Federal 
Food and Drug Adm' ' ' n, recently, in 

. ing upon a government seizure of 
a product, Insurul, shipped by the Deutsche 
Vital Gesellschaft, Berlin, Germany, to a 
New York concern. "The only safe and 
reliable treatment for this disease is the 
continued hypodermic injection of insulin 
together with a suitable diet, and this is 
not to be considered a cure. Insulin is now 
recognized by medical men in the leading 
nations of the world as being an effective 
treatment, when used in conjunction with 
a regulat^ diet, but not as a cure for the 
disease. At the same time, every country has 
its favorite herb, superstitiously believed to 
have curative vdue for diabetes. None of 
these herbs has cured the disease.” 

Analysis by Federal chemists and pbar- 
macoloidsts showed that the preparation 
Insund contained no ingredient or oombina- 
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He didn’t 
count sheep 
jumping a 
fence 


■^OSlRIThcguesei 
■LN in mind had his own cute 
for insomnia I He asked us to 
furnish a thermos bottle full 
of hot milk, so that he could 
have it by his bed, in case he 
woke up at night, take a drink 
. . . and then get to sleep again! 
Thermos bottles and hot milk 
aren’t part of the standard 
equipment of United Hotels ... 
but we do have darge, airy 
high-ceiling rooms, with a 
feding of pleasant freedom . . . 
and the beds . . .well, if you’ve 
ever slept in one of our hotels 
you know how good they are I 
So there's very rarely occasion 
for insomnia at any of the 25 
United Hotels listed below. 


Extra service at these ay 

UNITED HOTELS 

tow »0« CtlY*l cnlj Vmlfd.. . .TbcRooKrdc 

MiUDUnnA. FA. Tlw Bealunia FttnUin 

SIATTU. WASH Tbc OlymiHC 

voicama, uasi. The Bincroft 

MtVAUC. N. J The Kobctc Trat 

FATIUON, M. ;. The Aleuodet Htimltoa 

laiNTON, v.}. The SjicrTieiit 

HAlsMBinto. FA. The Ftno-HinU 

AtSAMY. N. Y The Tea Bydc 

tVEACUU. M. Y. The OooiuiMa 

soaoiTM. H. Y. The Scdcm 

MlAOAlAFAUt,H.Y. The Na«ut 

.■TheLawteoca 

ASSON, onto The FotoM 

tutn, incH The Dnreot 

KANU* CITY, MO. The Pteil4eu 

tWCIOM, ABO. El Coeqaioedoc 

SAM nANOSCO, CAL. The St. Fitncii 

SittiViFOsr, lA. The Weefaiflstoa-Youces 

MSW OSLIAMB, LA. The aoofreeh 

MnroaUAMt,LA. TheBlenYlUe 

...TheKiniB4wit4 

TheQUioa 

. . The Priace Edmrd 
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tton of IngrediMiU espeUe of prodoeiiis 
the (ffecu claimed upon the label, and 
thus became liable to leiziire under die 
Federal Food and Dru^ Act, which boa 
jiiriodiction over impMted goodi at well 
at those entering into intereute traffic in 
the United Ststei. The pilit consiited large, 
ly of tome clay-like material, yeast, reduc- 
ing sugar, a dried glandular substance, and 
smaller amounts of other materiaL 

Sun Operatca Dead Sea 
Potash Plant 

O NE of the most picturesque modan 
chemical indottries in the world is 
located on the Dead Sea in ancient Palei- 
line, where a plant for extracting potash 
salts from the see by solar evaporation 
was recently put in operation. 

The plant involved in the production of 
poush and other products by this method 
includes large, open, shallow pans, erected 
on the land bordering the sea, in which 
the water from the sea is rapidly evapo- 
rated through expoBure to the influence of 
hot sun rays and winds: pumps for pump- 
ing the water from the sea into the various 
pans; plant for collecting nr harvesting 
the precipitated salts and transporting them 
to the refinery; pumps and pipe linn for 
fresh water supply from the Jordan for the 
needs of the refinery, for cooling the en- 
gines, and for general purposes oi the 
undertaking; potash factory or refinery for 
working up the cnide salts into the final 
product for marketing; bromine plant lor 
extracting the bromine concentrated in the 
final brine and preparing it lor market- 
ing; and a power station. 

The main part of the orders for ma- 
chinery and apparatua was placed in Eng- 
land in January, 1930. On April 1 the 
operation of pumping the water from the 
Dead Sea into the pans started, using one 
large pump. These operations were con- 
siderably increased two months later by the 
of two more pumps. With the 
arrival of engines, pipes, ami c 
chinery ii the Dead Sea, the eccciion oi 
other plants— fresh wster supply, power 
house, end workshops — ^was taken in hand, 
and the greater part completed by the end 
of July. By that time e pan area of about 
120 acres was filled with rapidly evapor- 
I aling sea water end the prcoinitaiinn of 
large quantities of common salt forming 
layers a few inches thick in the pans was 
already in progress. 

Soon after the greeter part of the com- 
mon Salt had aeperated out, the precipita- 
tion of crude potash salt (carnallite) Ix^n, 
and by the end of August a few thousand 
tons formed loose layers in the lower evap- 
orating pans designated for tliis purpose. 
The collection and harvesting of this salt 
into piles was in progress at the beginning 
of Omober and proceeded up to the end 
of December. A certain amount of common 
salt of good quality waa also collected into 
piles. The operations of the first working 
season were thus comideted, having fully 
confirmed the results obtained by the ex- 
perimental work of Ute preceding years, 
and proved the possibility of manuladur, 
ing the potadi from the waters of the 
Dead Sea by applying tbe aun’s rays os 
heat for evaporating and precipitating the 
chemical oalto. 

In view of the aatlafactoiy rceulta of the 
flrat yeor'a operatiosa (whra both quality 


SEPfEMBEIl • »81 

and quantity of the ernde potash salts pro- 
duced. at well as the cost of ptodueUon, 
fulfilled expeoutiona) it wot decided to in- 
crease the plant, to create a unit capable 
of producing np to the limits of the ex- 
isting means of transportation from the 
Dead Sea to one of tbe Palestine seaports, 
JaEa or Haifa-— £. B. 

Easy to Handle the Bee Sting if 
Yon Know How 

T he sting of the honey bee is painful, 
but interesting. II tbe victim under- 
stands the structure and operation of the 
bee's defense weapon, he can prevent much 
of the pain and swelling. J. I. HsmUeton, 
in charge of the bee culture laboratory of 
the United States Department of Agricul- 
ture, gives this cheering information. 

When a bee pioda its victim it teats it- 
self from its sting, a sacrifice which costs 
the insect its life. But the sting left in the 



Designed by the U. S. Department 
of Agriculture to prevent soil er—^ 

. this machine usee sets of 
sboveb which alternately operau 
to dig holes at regular intervals. 
Tha mochina digs about lOfiOO 
holes per acre. Rain water stays in 
these holes, two or three gallont 
in each, and soaks into the 
ground insttod of running off 

skin has just started on its way, for it and 
the poison sacks attached are equipped 
with muscles which tend to drive it deeper 
and deeper. 

The sting is composed of two lancets, 
each provided with ■ scries of sharp barbs 
pointing backward similar to ihoM of a 
harpoon. The reflex action of the muscles 
attached to the sting mechanism is such 
that first one lancet is driven into the flesh, 
where it anchors, then the other, and so on, 
each lancet going a little deeper and be- 
coming more firmly lodged. During this 
time the musclee are also aqueezing the 
poison sacks in such a manner that poison 
ia constantly being pumped into the wound. 

Moet persons mAe the mistake of trying 
to pull out the sling. When this is done the 
pressure of the fingers empties the poison 
sack into the fleeh. The sting should be 
Immediately scraped or scratched out, and 
since no time b to be lost lookb« for a 
knife or even In opening one, tfan 
noil is tbe best thing to use fh the 
emergency, taya Mr. Hambletoh, .who bos 
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I^aently nude the demointnition before 
iotereeted Tiiitore at the bee culture labora- 
tory. 

Zinc Sulfide Removes Surplus 
Lustor From Rayon 

W HILE silk is admired partly for its 
natural luster, too much of a Kood 
thinB is bad, as makers of rayon, particu- 
larly the cellulose acetate variety, well 
* Cellulose I ■ ■ • . - 1 

trous to look like silk and therefore has 
to be de-luBlered before it is marketed. A 
new process for the permanent de-lust ering 
of ceUulose acetate rayon precipitates with- 
in it a small proportion of zinc sulfide; this 
substance is su^iently white to allow its 
use without yellowing the rayon. It is to 
be noted that the de-lustering thus obtained 
is much more permanent than that pro- 
duced by the older process of boiling the 
rayon in a solution of soap, and at the same 
time the rayon gains an affinity for qotton 
dyes. This change in dyeing properties is 
not due to saponification, since this does 
not occur, but rather to the fact that the 
cotton dyes form lakes with the zinc sulfide. 

The method adopted consists of treating 
the rayon with a solution of zinc salt (zinc 
chloride) and a swelling agent such as 
aoede acid or acetone, and then passing the 



An all-idaM diadUadon cotunui, 
designed to bring the cleanliness 
and convenience of the laboratory 
to the factory. Tower sections and 
pipe lines of a size suiuble for 
commercial use have been devri- 
opad by the Coming Glass Works 

rayon without previous rinsing through a 
solution of sodium sulfide; afterwards the 
rayon (de-lusiered) is wa^ed and soaped. 
—A. E, B. ^ 

Technical TesU U«ed in Grading 
Farm Products 

M echanical and chemical tests are 
rapidly replacing human judgment 
In meaauring the quality of farm producta. 
Ten yeara ago, aaya die United Statca De- 
partmient of Agriculture, only a few such 
tmta were need tvocetafully. To-day many 
paodnota are teated chemically or mechan- 


ically by methods that give to partici 
quality factors a apccific value in c 
modity standards. 

One device recently developed measures 
llie moisture content of grain by recording 
the resistance offered to an electric current 
passed through it. This method requires 
only 30 seconds, as compared with the 40 
minutes necessary under the old method. 

Technical tests are employed in measur- 
ing certain quality factors in fruit. Thi 
sugar content of grapes is determined by 
the saccharimeier. A sugar acid test is used 
to ssceruin l‘ aiurity of citrus fruits. 
A specific gri test shows the maturity 

of cantaloupes. 

In grading canned ft its and vegetables 
a pressure gage indicates the vacuum con- 
dition of the Cl I. The density uf sirups is 
tested with hyi onirters. .Salinomelers are 
used in testing brine solutions, and pene- 
Iromi ters in determining the consistency 
of su :h products as canned pumpkin. Me- 
ehan! :al devices measure the maturity of 
canni d corn. A fruit pressure tester has 
been developed to determine the mi 
of plums, apples, and pears. The colori- 
meter measures color in hay, cotton, and 
honey, in which producta color is an im- 
portant quality factor. 

Cotton fiber lengths are measured with 
a high degree of accuracy by an improved 
cotton fiber sorting machine. The strengih 
uf cotton fibers may be ascertaineil by the 
bundle fiber test. 

Some quol . 

odor, are naturally difficult to measure by 
technical tests, though means for doing so 
may some day be developed. Research on 
this problem is under way. Tlie progress 
already made in the measurement, liy teeii- 
nical means, uf specific quality factors sug- 
gests that dependence on personal juilgmeiit 
or skill, though still necessary to a con- 
siderable degree, may eventually be largely 
eliminated. This elimination will make 
grading increasingly uniform throughout all 
seasons and areas. 

Nickel-Barium Makes Better 
Spark Plugs 

H OW the mistaken impression that pure 
lickcl was llic best material for spark 
plug points eveiiloally led i> the discovery 
of a barium-nickel alloy which gives a 
stronger and more regular tpark than any 
before known, is the stor of the round- 
about way which science sometimes lakis 
to make her discoveries, sceurdiiig to a 
report of work done by the University of 
Michigan Department of Engineering llis- 
search. 

Yearn of experience had taught spi k 
plug makers that nickel wire was the "icst 
for spark plug points. One mnnufact rer, 
however, thought that the quality t ght 
be improved and com 
0. S. Duffendack and Dr. H. A. Wolfe o 
the University of Michigan physics depart 
men to investigate. Assuming that very pur 
nickel might give better retuUs, the scien 
tista made tests of this only to find it 
much poorer than the commercial product. 
Spectroacopic and microscopic study show- 
ed that the nickel contained small portion! 
of magnesium which had originally been 
added to remove sulfur while the nickel was 
molten, and which waa supposed to have 
evaporated away entirely before cooling. 
When occasional bita of the magnesium 
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worked to the surface of the sparking 
points, and just before they evaporated in 
the heat of th« are, they created an elec, 
trical condition which allowed a strong 
spark to jump the gap much more easily 
than when no magneaium was present at the 
tip. Thus, fortunately for plug makers, this 
portion of magnesium allowed them to 
make satiafactoiy spark plugs — almost in 
spile of themselves. 

Despite its value, however, magnesium 
has faults. It does not make a true alloy 
with nickel, but diotributes itself in micro. 
scopically imsll bits haphazard in the 
metal; enough of it cannot be added to 
produce the best results: and it evaporates 
faster than the nickel, thus leaving a tip oi 
nickel only, at which time firing troubles 
may ensue. Hence the search was started 
fur a subaiitule which waa found in barium. 

This metal aUoya with nickel very well 
and so becomes evenly distributed. It may 
be added in large amounta to nickel and so 
make possible a strong spark with a rela- 
tively low voltage. Compared with pure 
nickel the barium alloy reduces needed 
sparking voltage by 50 percent and by an 
average of 25 percent compared with com- 
mercial magnesium-bearing nickel. In the 
heat of the spark, it evaporates away at the 
same rate as nickel, insuring a point oi 
regular character and quality, producing a 
generally long-lived and dependable spark- 
ing point. The barium alloy has also proved 
advantageous as a base metal for oxide 
ralhodes in radio lubes and experiments 
indicate distinct possibilities fur use in 
electron devices of various kinds. 

Electric Hammer Does a 
Chemist’s Job 

T he time required to determine accu- 
rately the amount of moisture in lum- 
lier has been reduced from a week to a 
few second^ and no longer is it necessary 
to spoil a board by cutting analysis blocks 
from it. Apparatus developed by Dr. C. C. 
Suits of the General Electric research 
laboratory and M. E. Dunlap of the United 
States Forest Products Laboratory at Madi- 
son, Wisconsin, makes it possible fur a 
workman to check any or all boards in a 
consignment speedily and exactly. 

A tap with a apecial hammer, a turn of 
a dial, a flashing red light or a buzz in 
earphones — and the analysis is made. With 
all the equipment contained in a portable 
metal carrying caae, it ia easy for the in- 
spector to move around the lumber pile 

It has long been known that the electric 
resistance of wood changes with its mois- 
ture content. With a circuit having two 
neon glow lampa, the moisture content of 
wood is now determined by that reaistance 
change. One of the neon lamps is connected 
across a fixed condenser, so adjusted that 
when the condenser builds up current to 
a certain point, the neon tulm discharges 
with its characteristic red flash. This rate 
of flashing is adjusted to about once per 
second. The other neon tube and its con- 
denser ate In series with the hammer’s 
knlie-edged electrodes which are driven 
into the wood. By means of a variable con- 
denser, the circuits ore adjusted so that the 
two tubes flaah simultaneonsly. Then the 
dial of the variable condenser shows the 
percentage of moisture In the lumber. The 
adjustment can alto be made by listening 


to s bum in the earphones, s method that 
has advantages whm working in bright 
sunlight which makes it difficult to see the 
flashes of the neon tubes. 

The hammer with which the lumber is 
struck is double-faced and of treated wood. 
Small, knife-shaped, stainless metal elec. 
Irodes, about one inch apart, project from 
each face of the hammer. From the in- 
strument case a lung, rubber-insulated, 
water-proof cable passes tiu'ough the ham- 
mer handle to the electrodes. Tliose on 
opposite faces of the hammer ore at right 
angles, making it easy for the operator 



The knife edges on this "electric 
hammer” sink into the wood and 
make poesible the teet described 


to work at the side or at the end of a pile 
of lumber. Since the electrodes are knife- 
edged and only slightly penetrate the wood, 
the lumber is not damaged by the tests. 

The instrument reads lietweea 7 and 24 
percent moisture content. A lower figure, 
which can bo attained with special kiln- 
dried lumber, is difficult to hold because 
of the humidity of the atmosphere, and is 
not regularly used in lumber analyses; 
lumber with more than 24 percent mois- 
ture is usually too wet for industrial uses. 
Most lumber with 30 percent moisture has 
gone beyond the fiber saturation point, so 
that the moisture is present as water be- 
tween the wood cells. 

The strength and dimensions of wood 
depend on the moisture content; the lower 
the moisture, the better the wood. Con- 
siderable wood has been sold on moisture 
content specifications; but so complicated 
has been the method of determination that 
adoption of auch specifications has not 
been universaL— -,4. E. B. 


Onr Prodnctloii of Copper, Zinc, 
and Lead in 1930 

T he copper indostry in 1930 was severe- 
ly affected by the general worldwide 
industrial deptesaion. Pi^uction and con- 
tumption, wUch made new high records 
in 1929, dropped sharply, according to the 
United Sutea Bureau of Mines. Although 
ptoduction and oonaumption in 1930;- both 
were at a rate for below 1929, the deoUae 
in production lagged behind that in con- 
sumption, causing a substantial increase In 
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(tookt. Eitlmated itoclu oi reBned copper 
tt domestic refineries at the end of the 
year were the largest on record. 

The smelter production of copper from 
domestic ores in 1930, as determined by the 
Bureau of Mines from reports of the 
smelters showing actual production for 11 
months and estimated production for De- 
cember, was 1,375,000,000 pounds, com- 
pared with 2,003,000,000 pounds in 1929. 
The 1930 production is 31 percent lower 
than that of 1929, and is the smallest pro- 
duction recorded since 1922. The produc- 
tion of new refined copper from domestic 
sources, determined in the same manner as 
smelter production, was about 1,485,000,- 
000 pounds, compared with 1,983,000,000 
pounds in 1929. 

Production of primary zinc from domes- 
tic and foreign sources, and apparent de- 
liveries fur domestic consumption in 1930 
were also lower than in any year since 1922. 
Stocks of metallic zinc at smelters and at 
electrolytic refineries were nearly doubled 
during 1930 and at the end of the year they 
were the highest on record. The output 
of primary metallic zinc in 1930 was about 
499,300 tons. In comparison with 625,447 
tons in 1929, the decrease in total primary 
production for 19.30 amounted to 20 per. 

The domestic lead industry was less 
severely affected by the worldwide indus- 
trial depression of 1930 than either the 
copper or the zinc industry. The output 
of lead from domestic sources was 15 per- 
cent lower than in 1929, while copper and 
zinc showed decreases of 25 and 20 per- 
cent, respectively. The output of primary 
lead from domestic sources was the small- 
est recorded since 1924 and that from 
domestic and foreign sources the smallest 
since 1923. The output of primary domestic 
desilverized lead in 1930 was about .324,- 
000 tons; of soft lead about 200,000 tons 
and of desilverized soft lead about 45,000 
tons, making a total output from domestic 
ores of about 569,000 tons of refined lead. 
Corresponding figures in 1929 were .381,- 
487 tons of desilverized lead, 2.35,345 tons 
of soft lead, and 55,666 tons of desilverized 
soft lead, making a total of 672,498 tons, 
—A. E. D. 


ASQUITH AND KITCHENER 

{Continued from page 180) 

It must be recorded that he vacillated, 
inclining first to one front and then to 
the other, and he gave neither General 
Hamilton enough men to threaten Con- 
stantinople seriously, nor General French 
reinforcements sufficient to prevent the 
Germans from reinforcing LudendorfTs 
army in Poland, The result was Allied 
failure at the Dardanelles, in France, and 
in Poland. With the existing German 
superiority in the Spring of 1915, the Allies 
were due for a bad year, no matter what 
course they pursued, but by failing to con- 
centrate their efforu on the Western Front, 
they turned a difficult situation into a 
critical one. 

In the early days of the war, Asquith 
held a cabinet meeting almost daily. He 
has left na in his dii^ brief but finely 
drawn sketches of his colleagues os they 
met around the council table, and his own 
account of his methods of handling a 


Cabinet during a great war. He extended 
Cabinet ministers full authority in their 
own departments, gave them strong sup- 
port, listened sympathetically to their woes, 
forgave their errors, and gave them gener- 
ous credit for their achievements. When 
two members clashed, he lent himself fully 
to finding a means of reconciling their 
views. Under the pressure of war, wise men 
frequently differed widely. When a compro- 
mise solution acceptable to both members 
could not be reached, Asquith was apt to 
postpone decision in the hope that time 
would reveal the answer; on many occa- 
sions postponement effected a compromise 
hut Asquith soon acquired the unenviable 
reputation of being a “wait and see” man. 

Ho had no fear of Iwing displaced as 
Prime Minister and disdainfully ignored 
frequent reports of intrigues against him. 
He once confronted l.loyd George, his only 
possible rival, with reports of intrigues, but 
accepted in full the vehement denials that 
Lloyd George immediately offered. 

In his manner of dealing with his civilian 
colleagues, even a hostile critic can find 
few occasions to blame Asquitli. He did not 
come to Haldane’s assistance when that 
devoted Minister, who had created the 
British General .Staff and reformed the War 
Office, was unjustly struck down, but in the 
existing public hysteria he could have done 
Haldane no real service and he might have 
jeopardized his own position. It was a cruel 
decision, but probably a wise one, to sacri- 
fice Haldane, and that philosopher pre- 
served a patriotic sileme. 

I N handling the Admiralty and War De- 
partment, Asquith was less fortunate; his 
long peace-time parliamentary and cabinet 
experience, his superior intellect, even his 
large theoretical knowledge of military 
matters gained by faithful service on the 
Committee of Imperial Defense did not 
save him from committing error after error. 
He permitted Churchill to over-ri«lc Fisher 
on purely naval questions, such as the dis- 
position and movements of naval forces. He 
sided with Churchill against fisher on the 
Dardanelles Expedition, and then used bis 
immense influence to prevent Fisher from 
resigning. 

In .May, 1915, Fisher finally insisted upon 
his resignation being accepted, and Bonar 
Ijiw, leader of the Gonservalives, on -May 
17 wrote Asquith: “Lord Lansdowne and 1 
have learnt with dismay that Lord Fisher 
has resigned ... we cannot allow the House 
to adjourn until this fact has been made 
known and discussed. ... in our opinion 
things can not go on as they are. and some 
change in the Constitution of the Govern- 
ment seems to us inevitable if it is to retain 
a sufficient measure of public confidence 
to conduct the war to a successful con- 
clusion. . . .” This suavely drawn note 
was an ultimatum to Asquith to accept a 
Coalition Cabinet or a debate in the Com- 
mons on the conduct of the war. 

Asqnith capitulated at once but his party 
loyalty caused him to deal grudgingly with 
the Conservatives. He replaced Churchill 
by Balfour, gave Austen Chamberlain the 
India Office, made Lord Birkenhead At- 
torney General, but only allowed Bonar 
Law, the leader of the opposition, the 
Colonial Office. This political error led to 
Asquith's undoing for it threw Bonar Law 
and the leading Conservatives into the arms 
of Lloyd George in 1916. 
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The UnionUtt aimod thaii blow at 
Churchill who, tfa«f luunr, waa over-ridinc 
Admiral Fither, hia teebni^ adriaor at tbo 
Admiralty: but it coincided with North- 
cliff’s stuck Ib tbo London Timti on 
Kitchener for iailinf to supply tbo British 
Army with hi^-exploaive shells, so when 
Asquith cosuaenced to form the Coalition 
Cabinet it waa inteBd«l to drop Kitcheaer. 

But the Britiafa public had more con- 
fidence in Kitchener than in all his critics 
and their open hoetility to Kitchener’s re- 
moval secured hia place in the Coalition 
Cabinet. Churchill was not so fortunate, 
and despite effortt of hia friends, he waa 
diuniaaed from the Admiralty. Kitchener 
had no suspicion that his place waa in 
jeopardy, and it is doubtful whether be 
suspected at this time that some of his 
colleagues, nouUy Lloyd George and 
Churchill, bad lost confidence in hia abili- 
ties. 

Kitchener revealed hia innate sincerity 
by paying a formal call to Churchill at his 
downfall when he wat abandoned by his 
other colleagnea; Kitchener took this step 
at a moment when none of Churchill’s 
cabinet colleagnea dared lend him any 
political credit and when Churchill would 
have driven Kitchener from the Cabinet. 

A squith had greater confidence in 
. Kitchener than he did in Fisher; as a 
member of the Cabinet, Kitchener received 
tlie loyal support that Asquith extended in 
such full measure to bis colleagues. And 
Kitcheaer repaid Asquith by a supreme 
loyalty and faith; when the Field Marshal, 
unaccustomed to discussion, unable to 
answer the questions hurled at him by 
Lloyd George and Churchill, look refuge in 
sullen silence, Asquith could always thaw 
him out, for with correct instinct Kitchener 
divined that Asquith waa essentially 
siraighlforward and dependable. Many 
harassing daya were in store for Kitchener; 
Lloyd George and Churchill frequently dis- 
agreed with him, and their keen minds 
enabled them to diecover any weak points 
in Kitchener’s explanations. 

Kitchener wee probebly at bit wont in 
these oral duels with such expert contro- 
vertialiata ae Lloyd George and Chiuch- 
ill ; hia mind worked rather slowly and he 
was reluctant to state all the facts in the 
presence of a score of Cabinet oificiale for 
be soon learned from bitter experience that 
highly confidential military secrets leaked 
out through these distinguished sourcea. At 
times, however. Kitchener scored heavily 
for he had a clear idea of the war panorama, 
and of tome of these discussions even Lloyd 
George was forced to say that Kitchener’s 
explanations occasioiully “lit up the whole 
field of war, like a revolving beam of a 
gigantic Ughlhonae.’’ Lord Birkenhead also 
appreciated Kitchener and undertook to in- 
terpret hie ideas to the Cabinet when 
Kitchener failed. 

Supported by Aaqoith and Birkenhead, 
Kitchener aturvived the Cabinet ordeals al- 
though he had made himself vulnerable to 
attack by permitting variona aideahowa 
such as SalonikL Dardanelles, Mesopotamia, 
and Palestine to absorb men and munitioiu 
that could have been more effectively em- 
ployed on the Rfestera Front Nor did he, 
at first, appreciate the importancr of an 
abondain anpphr of ammunition. The fact 
that Kitebmier wu only partly reaponeible 
for the alde-abom tad entirely blameleie 


lor the origiiial ehortege of machine gum, 
heavy artillery, and high exploaive ahalla 
conld not he eaplained without compnmla' 
ing the entire Cabinet. The fact that eiviUas 
contractors in Great Briuin and the 
United States were completely unaUe to 
make the promleed deliveries on ediedule 
could not bo pnbliahed without infonaing 
Cwmany. So Kitchener and Aaquith be- 
came the targela for the inside critics and 
intriguera, of whom there was an abundance 
in Lmdon and with the Army in France. 

Asquith in October, 1914, tpi^inted a 
Committee on Munitions under Kitchenei’e 
chairmanship. In April, 1915, he made 
Lloyd George ChairtMn of the Committee 
in place of Kitchener, and in a few weeks 
the Committee wee turned into the Ministry 
of Munitions with Lloyd George at the head 
of iL During this evolution, Lloyd George 
and Kitchener frequently diaagre^ abatply, 
but Asqwth waa uauailly able to loftra 
their diiagreements, and when the final ar- 
rangement waa made Kitchener loyally ac- 
cepted the new situation. In ape^ng of 
Lloyd George after one of their frequent 
differences. Kitchener said: “Tbs little 
Welshman la peppery, but he means to win 
— which ii what matters.’’ Kitchener took 
the lamo high ground with ChurchilL as- 
suming that hia criticiim was of a construc- 
tive nature and answering it accordingly. 

As the war dragged through the tall of 
XX 1915, the Cabinet, the Army, and the 
Navy aplit over the evacuation of the Dar- 
danelles. Finally. Asquith sent Kitchener to 
inspect the situation on Gallipoli, and when 
he reported that evacuation waa inevitable, 
Asquith acquiesced. He telephoned hie ap- 
proval to Kitchener and suggested he re- 
main in Egypt until the full shock of the 
evacuation dtould be felt in the Near East. 
It is openly said that Aaquith waa paving 
the way for Kitchener’s removal from the 
Cabinet by making him Commonder-in- 
Cbief in the Eastern Mediterranean; if so, 
and there it some sustaining evidence, this 
is the only occasion on record where Aa- 
quith did not act in a airaightforward man- 
ner with Kitchener. 

General Birdwood, who had served with 
Kitchener in India, was in command of the 
evacuation. After itt successful accomplish- 
ment, be, wrote a personal letter to lUtch- 
ener describing the event, beginning “My 
dear old Chief.” Throughout this whole 
letter there is evident an affectionate devo- 
tion that only the worthy great ever inspire. 
Birdwood writes “Though I waa ... de- 
termined to do my best to tee this thing 
through successfully for itt own sake . . . 
yet I have felt very much indeed about 
you all the time, my dear old Chief. 1 quite 
realtted that had we made a failure of it, 
. . . thme would have been an outcry at 
home . . . people would have begun to 
abuse even you for the Daidanellet policy 
... and 1 wai determined that this thonld 
not he the case. ...” To the stranger, 
Kitchener may have appeared forbidding 
but among hia military family he inspired 
an almoft rellgioua devotion. ThU dev^n 
Kitchener took for granted and rarely re- 
turned the affection be inspired; one ftrik- 
ing exception indicating that he could feel 
deeply, wu hie buxating into team whoa he 
first learned of the deeth of Geaer4R<^><>^ 
HusIltcnL 

In December. 191S, Kitchenkr nw nRer- 
ed ol many of hU duliw by the anM*"' 
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ff9Bt of Gottoral Sir William Robertson as 
Cbirf of the Iiliperial GoDeral Staff. Robnt- 
saifc was a favorite of Kftebener and hit 
eaiierience as Quartermaster General and 
Chief of Staff of the Expeditionary Force 
WM excellent preparation for his new posi- 
tion. He was alarmed at the prospect of 
serving as Kitchener's aide fur he was 
familiar with the service-gossip that Kitch- 
ener extended little authority to his subor- 
dinates. Accordingly, he attached certain 
conditions to his acceptance of the position, 
which Kitchener, with some slight amend- 
ment, accepted and these two thereafter 
worked in harmony. 

There is an abundance of evidence that 
Kitchener did tend towards over-centralisa- 
tion, but Robertson bears witness that he 
did not invade the domain of the Chief of 
Staff. Sir John Cowana, an exceptionally 
capable officer, who was Quartermaster 
General of the British Army throughout the 
war, was another subordinate on whose 
department Kitchener never encroached. 
Friends of Kitchener awrt that once he 
found a subordinate dependable, he would 
allow him ample initiative, that he only 
intervened when a subordinate was in- 
capable. 

Kitchener’s critics took the appointment 
of Robertson as their justification, con- 
tinued their attacks, and fiiully assailed 
him in the House of Commons. Kitchener 
made an exceedingly effective reply in a 
confidential meeting of members of the 
Commons, in which he answered his critics 
in detail 'litis was Kitchener's personal 
triumph for he bared himself before his 
accusers, gave reasons fur his actions ex- 
cept where the operations of England’s 
Allies were involved, and convinced the 
majority of his hearers. 

'This was his last public appearance be- 
fore be undertook the journey to Russia 
which ended in his dramatic death when the 
cruiser Hampshire was rained, llis last 
effort for Britain emphasixes the influence 
he exercused abroad; no person in England 
enjoyed as much prestige in Europe as did 
Kitchener and he always placed it at the 
command of his country. He could urge 
King Constantine to join the Allies, chide 
the Russioiu for their inefficiency, encour- 
age the Italians, or rebuke the French 
with equal assurance. Asquith held him in 
reserve for their difficult negotiations; and, 
describing a conference with Joffre and 
Callieni about Soloniki, Aaquith says 
Kitchener “played his part of the sullen, 
morose, rather suspicious but wholly de- 
termined man with good effect.” 

S O firm was Kitchener’s grip upon the 
imagination of his countrymen that 
among those matter-of-fact people arose a 
belief that Kitchener was not dead but was 
held os a prisoner in Germany. This legend 
persisted despite official denials, until the 
armistice revealed the truth, so that in his 
death Kitchener continued the legendary 
figure he had been throughout hia life. This 
legend snggeata Kitchener’s answer made in 
the eoiiy days of the war to the Prince of 
Wales, vAo, very anxious to get to the front, 
asked, “What difference does it make if I 
am killed? I have three brothers.” Kitch- 
ener slowly replied, “If it were only a 
tpiestioa of your death, I would not be 
justified in refusing your request, but if yon 
should be captured it would be a great 
triumph for Germany.” Had Kitchener 


been captured it would have been a con- 
siderable triumph for Germany, whereas 
his death placed a seal upon Ms services 
and he continued, as in his life, to be the 
symbol of hia couniry'a determination to 
win the war. 

In September, 1916. Asquith’s eldest son, 
Raymond, was killed in battle in France. 
This was a grievous blow, for Raymond had 
had an even more brilliant career at Oxford 
than hia father, and much was expected of 
him. Asquith had jealously guarded his 
imier family life, but he could not conceal 
his enormous pride and affection fur his 
brilliant first-born, nor could he hide the 
crushing effect of his death. He found 
solace in his labors. 

H e was reservpii for still another trial: 

there had been inereasing dissatisfac- 
tion in tile conduct of the war; there were 
critics in and out of the Gabinet, and by 
November, 1916, various members of the 
Gabinet were sulunilting memoranda on 
the conduct of the war. Tliis is a danger- 
signal in Gabinet circles, lor it is evidence 
that members are anxious to get their views 
on record, so that if future events are un- 
fortunate, the precious memorandum can 
he produced to absolve the individual from 
any of the collective blame, but if the 
future turn out hopt>ily, the memorandum 
can be conveniently forgotten. 

Tliere was agitation about compulsory 
service, for speeding up tlie munitions 
program, for a more active prosecution of 
the war. l.ioyd George gradually came to 
personify the discontented element, with 
Bonar I>aw as his first assistant. In truth, 
there was much to criticize. Asquith, alone, 
seemed unaware of the plan to displace 
him but when he was confronted with two 
alteriiatives by l.loyil George, both of which 
actually deprived Asi|uith of all authority 
in the conduct of the war, he sent his 
resignation to the King and advised that 
Bonar Law be sent fur. After several days 
of conference, Bonar I-aw was unable to 
form a government and Lloyd Geuige ac- 
cepted the premiership and, with Bonar 
Law's assistance, formed the Second Coali- 
tion Cabinet. Asquith boro himself well 
during the crisis, made no reference to the 
ingratitude of bis former colleagues and 
eventually took upon hinisclf the duty of 
leading the opposition. Invited to lake a 
minor position in the Gabinet, be hesitated 
for a while and before coming to a de- 
cision, consulted his friends. Thus in the 
end as the beginniof, Asquith stopped for 
a conference with his friends before making 
a decision. This ruling trait enabled him in 
the quiet days of peace to find a meeting 
place for minds, to pool the mental re- 
sources of his colleagues, to compose the 
incessant difficulties that continually arise 
in a cabinet and to round the sharp corners 
without upsetting his iiolilical carl. But this 
method worked bodly iiv war, and bis 
patience with bis colleagues finally became 
a positive menace to hia country. 

It ia easy to point to various mistakes 
made by Asquith and Kitchener; but it 
would be difficult to suggest two aubstitutu 
who would have stood the test of war os did 
this pair of eminent Englishmen; the 
Statesman, the product of England itself 
and the parliamentary system, the Field 
Marshal developad on the outskirts of the 
empire into a soldier, administrator, and 
inoconstiL 
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COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDDY 

Mrabar at th* Nnr Tork Bar 
Kaglittrad PaMnt Attsmay 


Single Court of Patent Appeals 

A PROPOSAL for • lingla court of 
potent appoala haa been put forward 
in vary ludd form by Edwin J. Pringle, 
Baq. Although aimilar auggeationa have 
bem otfered in the paat, we feel that Mr. 
Pringle ia to be congratulated in formu- 
lating the preaent oudine to that ita many 
advantagea can be caaily underttood by 
both the layman and the lawyer. We pre- 
aant below the caaentiala of hit plan. 

B ecause of the peculiar nature uf the 
patent monopoly, the preaent syitem 
of appeals in patent infringement aiiits in 
the United Sutea ia the moat inelTiciem, 
ezpenaive, and waatefui to be found any- 
where. It it a deterrent to the production of 
invenlioua, and to the invealinent of capital 
in patenta. Correction of this condition ia 
by far the grealeat need of our patent aya- 
tem. 

For the first century of our patent ayatem, 
there waa a aingle court of patent appeals, 
— and that was the Supreme Court of the 
United States. But this court became so 
overburdened with work tiiat, in 1891, the 
appeal to the Supreme Court waa taken 
away; and the country waa divided into 
nine circuits (now ten), each of which 
was provi(le<i with a Circuit Court of Ap- 
peals, which has final jurisdiction of all 
patent appeals in ita circuit. 

These courts are independent of each 
other. While, under the doctrine of comity, 
unless they see substantial reasons for nut 
doing so, they follow u previous derision by 
the court of appeals of another circuit on 
the same patent, still lliey are at liberty to 
decide oppositely, and frequently do so. 
Each court uf appeals is supreme in its own 
circuit, so that there are, in effect, ten in- 
dependent supreme courts for patents. 

As stated, there is no apiieal to the 
Supreme Cioiirl. The only right is that uf 
petitioning the Supreme Court to grant a 
writ of certiorari ordering the case to be 
sent up to it. Tlie Supreme Court has such 
an enormous volume of work that it does 
not take up a patent case unleM there is 
some question of public importance or 
of interpretation of law, or unless the Cir- 
cuit Courts of Appeals uf two Circuits have 
decided the same question concerning the 
same patent in opposite ways. 

The decision of a single circuit court of 
appeals is final in most branches of the law 
(practically the only other ezeeptiuns being 
copyright and trademark matters) ; but it 
ia not so as to patents. 

The monopoly which a patent grants is 
a negative one. The patentee is not granted 
the right, himself, to make, use, or sell the 
patented invention — a positive monopoly. 
He already has that right because of his 
inventorship, unless in doing so he woold 
have to use that which has already been 
patented to another. The patent merely 
grants him the negative right to exclude 
All othert throughout the United States, 
from making, using, and selling the patented 



invention. To be of any value to him, his 
monopoly must be maintained inviolate. If 
there is one infringer anywhere in the 
United States who hts been rendered im- 
mune from the patent by a final decision, 
it will greatly impair and may largely de- 
stroy the value of the patent. One hole that 
cannot be slopped may sink a ship. 

Under these circumstances, to make it 
necessary that the patent shall have been 
adjudicated oppositdy in two separate cir- 
cuit courts of appeal, before the mere right 
shall exist to petition the one court which 
esn render a final deciaiun, the Supreme 
Court, to take it up, b a chocking economic 
waste. 

A patent may be valid in one circuit and 
invalid in another. It may have been given 
a broad, inclusive interpretation in one 
circuit, and a narrow one in another. It 
may be infringed by a given construction 
in one circuit, and not infringed by the 
same construction in another. A defendant 
in whose favor a patent has been held in- 
valid, or not infringed, in one circuit, is 
free to make, use, and sell in every other 
circuit; and the patentee cannot even en- 
join his agents or customers. Thus, in t 
single circuit, a patent may be invalid as 
to one person or corporation and valid as 
to everyone else, or vice versa. Even if a 
patent has biien sustained in two circuits, 
there ore still eight circuits, any one of 
which could decide to the contrary ; so that 
the standing of the patent still is in doubt 
and infringers still may be templed to take 

If the first of two decisions by a different 
circuit court of appeals is against a patent, 
and the Supreme Court decides in favor of 
the patent, it almost invariably is too late 
fur the decision of the Su|ireme Court to 
affect the first case; and the defendant in 
thst case is free to infringe the patent 
throughout the remainder of its life, and 
throughout the whole country. 

Furthermore, the statute provides that 
where the patent covers more than the 
patentee invented, he must, with reasonable 
promptnesa, file a disclaimer in the Patent 
Office, disclaiming that which is not his 
invention. Where in the first suit under 
the patent a Court of Appeals holds a 
claim to be invalid, it must be promptly 
disclaimed, under pemdty of the patentee 
losing the right to bring other suiu under 
the patent. The law iwovidea that the dis- 
claimer becomes a part of the patent. It 
is effective throughout the United States. In 
all circuiu. Therefore, if another Circuit 
Court of Appeals in a second suit on the 
asms patent holds the claims to be valid. 


which were disclaimed in the first suit, and 
the Supreme Court then, on Writ of Cer- 
tiorarl held the said claims to be valid, it 
almost invariably would be too late, under 
the statute, lor the Supreme Court to 
afford relief. Thus the patent irretrievably 
would have been emasculated, because of 
the plurality of Courts of Appeals; while, 
with a single Court of Patent Appeals, the 
validity of the claims could be finally de- 
termined before any disclaimer was filed. 

Moreover, by the time the patentee has 
obtained a favorable decision in a second 
circuit in any of these coses, a large pro* 
portion of the short life of the patent 
(seventeen years) usually has expired, with 
no substantial reward to the inventor. 

The expenses of these repeated litiga- 
tions make them impossible to the in- 
dividual, and constitute a burden from in- 
curring which even the large corporations 

With ten courts of appeals, there are un- 
avoidable differences of opinion on vsrious 
points of law and differences of tradition 
as to the liberality or strictness of con- 
struction to bn applied to a patent under 
tlie same circumstances. But, under a single 
court of patent appeals, the administration 
of the patent law would attain complete- 
ness and certainty and uniformity of ap- 
plication in these and other respects, which 
it now lacks. 

Patents also involve many difficult ques- 
tions of science and engineering, upon 
which judges may and often differ; thus it 
is impossible that the decisions of the vari- 
ous circuit courts of appeals on the some 
patent shall always be uniform. 

Quite as many of the patents that are 
adjudicated are held to be invalid at are 
sustained. Both the public and tlie patentee, 
therefore, need to know, early in the life of 
the patent, whether or not the patent is 
valid, and what is its scope. If the patent 
is invalid, the public should know it, and 
not be kept in uncertainty fur years, during 
which it would have been free to use the 
alleged invention described in the patent, 
if a single final decision could have been 
obtained. On the other hand, if the patent 
it valid, the patentee, early in the life of his 
patent, should have a single decision which 
applies throughout the United States and 
which would hold against all subsequent 
defendants, unless they set up defenses 
which ore substantially diflment from those 
considered in the first suit, or unless they 
use a structure which does not come within 
the monopoly of the patent oa determined 
in the first suit. 

The patent should be adjudged as to 
validity, scope, and infringement, on the 
ume principles and policy throuc^out the 
United States, both for the take of the 
public and the patentee. 

The head of the patent department of 
one of the largest corporations in this coun- 
try said to the writer recently, “Whethm a 
patent is valid or Invalid, we want, aiirly 
in ita life, to know definitely, so t^t we 
may shape oar course accordingly, and 
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with oonfidoica that the aitnation will not 
he changed during the life of the patent, 
except for luhatintial reatona.” 

Therefore, the only solution of the diffi- 
culty is a Single Court of Patent Apt>eaU. 

Inventor Convicted of Fraud 

C LARK W. PARKER, 69-year-old in- 
ventor, and his son, Wyman C. Parker, 
were found guilty recently of using the 
mails to defraud by a jury in Federal 
Jndge John M. Woolsey's court, in connec- 
tion with the promotion of the Automotive 
Royalties Company, Inc. 

Two employees, II. E. Seymour and II. S. 
Vail, who for three weeks stood joint trial 
with the Parkers, were found not guilty. 

The Parkers, it was charged, defrauded 
700 prospective investors in the automotive 
stock of 1,100,000 dollars in the last four 
years. Clark Parker is the inventor of a 
rotary engine, which, according to pam- 
phlets sent through the mails to further 
stock sales, was to “revolutionize the auto- 
mobile and airplane industry.** 

Fruit Mark Registered 

I N a recent decision. First Assistant Com- 
missioner Kinnan held that the Sun- 
Maid Raisin Cirowers of California, of 
Fresno, California, is entitled to register, 
as a trademark fur canned fruits and other 
food products, a mark consisting of a re- 
presentation of the sun having within its 
circumference a picture of a young girl and 
the words “Sun-Maid” appearing therebe- 
low, notwithstanding the prior adoption 
and use on similar goods by the California 
Parking Corporation, of San Francisco, 
Californio, of the term “Sun-Kist.” 

The ground of the decision is that the 
marks are nut confusingly similar. 

In his decision, after stating that there 
was in the record a contract between the 
parties involved, made as a basis for the 
dismissal of an infringement suit, and that 
each party had sought to construe that con- 
tract in its favor, the First Assistant Com- 
missioner said: 

“It wiil be sufficient to here note that 
this contract, the construction of its terms 
iu effect as an estoppel and, in fad, any 
effect which it may have upon the instant 
proceedings, is not Itefore this trihiinai to 
determine. The sole question here is 
whether the registration of the applicant's 
mark would damage the opposer by reason 
of probable confusion in trade.” 

With reference to the marks he said: 
“The marks alleged to be in conOiot have 
nothing in common but the word ‘Sun,’ and 
in each instance, it is connected by a hy- 
phen with a second and wholly dissimilar 
word. The applicant's mark includes many 
other more distinctive and fanciful features 
totally absent from the opposer’s mork.” 

Naval Officer Loges Suit 

R ear admiral bradley a. fiske 

(retired) recently lost a suit for 198,- 
000 dollars against Rear Admiral William 
A, Moffett, (jhief of the Navy Bureau of 
Aeronautics, for alleged infringement of 
r— . A torpedo dropping device. 

The District of Columbia Court of Ap- 
peals reversed the judgment of the District 
of Columbia Supreme Court a year ago 
awarding to Admiral Fiske that amount 


The retired officer contended that the Navy 
used the device on 397 planes without his 
authority. The Appeals Court held that 
Admiral Fiske's patent was inoperative and 
that the government was entitled to an 
irrevocable license to use tho inventions 
made while Fiske was a naval officer. 

Colored Film Mark Upheld 

R ecently, Assistant Commissifiner 
, Moore held that Omsolidatcd Film 
Industries, Inc., of New York, is entitled to 
register, under the Act of 190.S, as a trade- 
mark fur motion picture films, the term 
“Magnacolor,” notwithstanding prior regis- 
tration by another (registration No. 261,- 
9.S2) of the term “Magnafilm” as a trade- 
mark for motion picture photoplays, the 
ground of the decision being that these 
marks are not confusingly similar. 

In his decision the Assistant Commis- 
sioner stated that the marks do not Icuik 
alike, sound alike, nor have the same sig- 
nification and that the registered mark 
conveys the idea of a great film while the 
applicant’s mark conveys the idea of a great 
color. He then, after noting that applicant 
had called attention to a number of regis- 
trations consisting either of the word 
“magna” alone or “magna” used as a pre- 
fix in a catmpoiind word, said: 

“The word ‘Magna,’ when usetl as a part 
of a trademark, being generally regarded 
as an adjunct to the noun which it qualifies, 
it may not properly he held to be the 
dominant part of the mark. 

“In view ol the above, I am of the opinion 
that the reason advanced by the exammei 
is not sufficient to justify the refusal to 
register the applicant’s mark,” 


“Dog Remedim“ Not Remedies 

T he government scored a victory in a 
contested court case involving (our vet- 
erinary drug preiuiratiuns when the United 
States District Court at New Orleans, Ix>ui- 
siana, upheld seizure of misbranderl “dug 
remedies,” sold by the S. A. Crisp Canine 
Company, Blacksluirg, South Carolina, to 
a New Orleans firm, said W. G. Campbell, 
Director of Regulatory Work, U. S. Depart- 
ment of Agriculture, in a comment on re- 
ports of the case which have reached the 
department. This company contested Fed- 
eral seizure of shipments of Crisp's Tung- 
Tone, Crisp’s Distemperte, Crisp’s Black 
Tongue Remedy, and Crisp’s Hot .Shot, held 
by the government to be misbraniled under 
the Federal Food and Drugs Act. 

Analysis of Crisp’s Tiing-Tonc Black 
Tongue Preventive, made by government 
chemists, showed the product to consist 
largely of calomel, baking soda, and a small 
amount of charcoal. Crisp’s Black Tongue 
Remedy, in capsule form, was found to 
consist principally of calomel, soda, and 
charcoal, while the liquid was made up 
principally of milk of magnesia, precipi- 
tated chalk, charcoal, and water. Analysis 
of Crisp’s Distemperte proved the prepa- 
ration to bo made up largely of kerosene 
oil, spirit ol turpentine, and pine tar. Gov- 
ernment chemists found Crisp’s Hot Shot 
Running Fit Remedy to contain consider- 
able amounts of spirit of turpentine, petro- 
leum oil, tarry material, water, and milk 
of magnesia. 

“Some of the leading veterinarians of the 
United Sutes testified at this trial,’* said 


Mr. Campbell, “and it was their opinion 
that there is no drug nor combination of 
drugs known to veterinary science which 
can truthfully be offered as a treatment for 
distemper. The same holds true (or black- 
tongue, save that feeding substances which 
supply a satisfactory dosage of vitamin G 
may prevent the disease or cure it in the 
early stages. When shipped interstate, dog 
medicines, accompanied by labels or circu- 
lars in which the pmihicts are described 
as effective treatments (or ailments now 
i-onsidered incurable by the use of drugs, 
or in which appear statements going be- 
yond what may he properly promised for 
the products, violate the Federal Food and 
Drugs Act. Such products are subject to 
seizure and such misbranding renders ship- 
pers liable to prosecution under the law,” 

Courts Disagree on Film 
Copyrights 

T he Federal Courts for the Districts of 
Massachusetts and Maryland have re- 
cently handed down contrary decisions on 
the question of whether an unauthorized 
exhibition of a copyrighted motion picture 
film constitutes an infringement of the 
copyright, reports Thr United States Daily. 

Judge Morton, of .Massachusetts, con- 
cluded that provisions of the copyright 
statutes, either expressly or by implication, 
do nut give to the owner of a copyrighted 
film a right of action for infringement based 
on the unauthorized showing of the film. 

Judge Coleman, of Maryland, decided 
that the general provisions of Section 1 of 
the Copyright Act were applicable to a 
situation where a film is exhibited without 
authority, on the ground that a motion pic- 
ture photoplay is a “dramatic work” within 
the meaning of that term as used in the 
statute. 

“Qne-Tone” Refused 
Registratiou 

I N the rase of Powers C.inephone Equip- 
ment Corporation versus The De Vry 
Corporation, First .Assistant Commissioner 
Kinnan held that The De Vry ('.orporation, 
of Chicago, Illinois, is nut entitled to regis- 
ter, as a trademark for “unitary apparatus 
for synchronous reproduction of light and 
sound effects,” the notation “Cine-Tone,” 
in view of the prior adoption and use by 
the Powers Cinephnne Equipment Corpora- 
tion, of New York, New York, of the term 
“Cinephone” as a trademark for talking 
motion picture films. 

The First Assistant Commissioner said: 
“It is I'lear enough that the films em- 
ployed hv the opposer and tipon which it 
uses its mark arc to be used in connection 
with the general class of apparatus upon 
which the applicant applies its mark. It is 
considered, especially in view of the recent 
holdings of the Court of Customs and 
Patent Appeals relied upon by the opposer, 
that the govuis belong to the same class 
within the meaning of the trademark stat- 
utes. 

“The marks are deemed confusingly sim- 
ilar. They are spelled somewhat alike, sound 
somewhat alike, and have the same general 
significance. The applicant, it would clearly 
appear, shetdd have selected a mark, since 
it had an unlimited .ficid from which to 
nuke its choice, whMi is not so nearly like 
that of the opposer.” 



Books SELECTED BY THE EDITORS 


THE NAVIGATION OF THE AIR. 
AND METEOROLOGY 
By Capt. Leslie S. Potter 

T he most complete text on the sub- 
ject now avail^le. From elementary 
principles— use of instruments, reading 
maps, and so on — to detailed exposition 
of how to plot courses, allow for varia- 
tion and deviation due to weather or 
nstruments, all the practical considera- 
tions are given for cross-country or 
Jght flying. There is also an entire sec- 
ion on navigation by radio and another 
Mti meteorology and weather forecasting. 
Because of its completeness and up-to- 
dateness it is an ideal reference also 
for older pilots. — $4.20 postpaid. 

AERIAL AND MARINE 
NAVIGATION TABLES 
By John E, Gingrich, Lieut. V. S. Navy 


X practical navigator, and yachtsman 
in solving the line of position problem 
with the use of only simple compuu- 
tion. When used with the Nautical Al- 
manac no other books are necessary for 
navigation purposes. The tables can be 
used with either sea horizon or bubble 
sextant, and are carefully designed for 
simplicity and accuracy, and ease and 
rapidity of use.- $2.65 postpaid. 


AIR TRAN.SPORT OPERATION 
By Wesley L. Smith, Ch. Eng, “N.A.T." 

A THOROUGH analytic study and a 
practical handbook of commercial 
aviation. Evdry aspect of the work— the 
whole physical system, from airways to 
instruments, and the procedure of op- 
eration — is covered in detail from two 
angles; (1) What has already been ac- 
complished, what must yet be done and 
prolwble avenues of future development 
in lowering costs and establishing safety 
and efficiency; and (2) The relative 
advantages of various types of the sev- 
eral pans of the system and their opera- 
tion and maintenance in practical use. 
—•4.20 postpaid. 


WINGS OF TOMORROW 
By Juan de la Cierva and Don Rose 

fT^HIS story of the Antogiro related in 
X an easy conversational style by iu 
inventor, carries the reader tl^gh the 


various stages of the development of 
this fundamentally safe aircraft from 
the days of the tot “ugly ducklings” 
to the present when it is proclaimed by 
many as “the aircraft of the future.” 
“Wings of Tomorrow” tells in simple 
terms of the development of the flight 
theory of the “flying windmill,” of the 
early experiments with it, and of how 
the modern, efficient offspring works. 
It contains a wealth of human interest 
anecdotes relating to the inventor’s per- 
sistence in the face of difficulties and 
will therefore interest the merest dab- 
bler in aviation as well as serve as a 
reference for the more advanced stu- 
dent — $2.65 postpaid. — F. D. McH. 

A TEXT-BOOK OF PHYSICS 
By L. B. Spinney, Prof. Phys. Iowa 
State College 

T his is an introductory physics and 
la in wide use in colleges. It is nut 
so well adapted to the average outside 
student or reader as ceruin others, be- 
ing leM explanatory and somewhat 
more mathematical. For those who like 
the latter kind of work, this is the book. 
—$3.90 postpaid.— if . C. I. 


MECHANISM 

By R. McA. Keown. Revised by V. M. 
F cures. Prof. Mech. Eng., Texas Agric. 
and Mech. CoUege 

T his work fits right in with Jones’ 
“Ingenious Mechanisms” fur it gives 
the sound and simpler elements upon 
which the latter is built. Cams, centros, 
linear and angular velocity, gearing of 
all kinds including trains, intermittent 
motions, and an appendix giving gear- 
tooth construction, adequately cover the 
fundamentals. An npto-datn revision of 
a standard text in the field for a long 
period of years and a reference essen- 
tial fur d^gners or inventors.— $2.65 
postpaid. 

BRIDGE ENGINEERING 

By F. 0. Dufour and C. P. Schautx 

^SPECIALLY adapted for home 
•Ci study, utmost care has been used to 
keep the treatment within the range 
of common understanding for the.be- 
dnnm and edf taught practical man. 
For this reason it a^ makes a quick, 
ready reference for the technically 


trained man who is brushing up gen- 
erally or who desires to clear up some 
rusty point in his memory — as we all 
have occasion to do from time to time. 
The first author is well known for his 
technical knowledge as evinced in pre- 
vious works, and the second is Asst. 
Fmgr. of Bridges, Penna. R. R. — $3.20 
postpaid. 

RADIO ENCYCLOPEDIA 
Edited by S. Gernsback 

F rom “‘A’ Battery” through to 
“Zones, Radio Licensing,” this large 
volume, (9 by 12 inches), bound in 
loose leaf form with flexible covers, 
ivides the traditional mine of infor- 
mation on all things radio. Replete 
circuits, explanatory diagrams of all 
kinds, and half tones, it deals with the 
various phases of radio in a manner 
that has been kept as non-technical as 
is consistent with clarity and accuracy. 
Appendices give call letters, vacuum 
tuk socket charts for sUndard seu, and 
a radio set table listing data on all 
receivers. This second edition has been 
revised and brought up-to-date in every 
respect, and is a book that should find 
a ready welcome in the hands of every- 
one who is at all interested in radio. — 
$4.20 postpaid.—^. P. P. 

RADIO RECEIVING TUBES 
By James A. Moyer, Director, and John 
F. Wostrel, Instr. Radio Engr., Univ. 
Extension, Mass. Dept, Education 

E ssential principles underlying 
the operation of vacuum tubes are 
explained in as nontechnical a manner 
as is consistent with accuracy. The con- 
struction, action, reactivation, testing, 
and use of vacuum tubes is covered as 
well as specifications for vacuum tubes 
and applications for distant control of 
industrial processes and precision 
measurements. This revision covers 
latest improvements in types of tubes 
and new devices for utilizing radio re- 
ceiving tubes. — $2A5 postpaid. 

cinematic design 

By Leonard Hacker 

addressed to the serious minded 
amateur motion-picture photogra- 
pher, this volume deals with the modern- 
istic and artistic side of cinematography, 
stressing the esthmio and depewating 
the realistic. EsseadaRy if is a himd- 
book which strlvea to kad to amateur 
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fona, rhythm, and color, to a 
adrios of typical ■cenario* detigned to 
■timulato the imagination to a point 
where originality will take charge. 
“Cinematic Design” may prove a Ixran 
to those artistic souls who feel that they 
have exhausted the possibilities of their 
movies cameras on children, friends, 
and relatives, and who will welcome a 
new source of expression via the screen. 
— 12.65 postpaid.—/!. P. P. 

MAKERS OF CHEMISTRY 
By Eric John Holmyard 


T his is an out-and-out history of the 
science of chemistry, from the earli- 
est times to our own age, intended for 
the average intelligent non-specialixing 
reader. It is not technical on the one 
h»iui, nor a light-weight, sugar-coated 
story book on the other, but a good 
straightforward survey written without 
frills, but equally without the deadly 
droning style of some books we have 
seen. It is neatly produced, is especially 
well Ulustrated from the point of view 
of interest, and contains 302 text pages. 
—$2j6S postpaid.—/!. C. /. 

NEW DISCOVERIES RELATING TO 
THE ANTIQUITY OF MAN 
By Sir Arthur Keith, Prof. Royal Col- 
Uge of Surgeons 

S INCE the author's famous work “The 
Antiquity of Man” was last revised 
in 1925 a remarkably large number of 
important finds of ancient man have 
bera made. The present volume brings 
the subject down to date, including 
detailed discussions of the Taungs 
sknU (/!iu(ra/optrA«cits),theSpringbok 
skull, the Galilee (Neanderul type) 
skull, Peking man, the Ehringsdorf find, 
the new Neanderul finds in Spain, 
Italy, and Russia, the great Moravian 
diat^eries, the London skull of high 
andmity, the puzzling Neandertaloid 
skull from Greenland, and otltcrs. Sir 
Arthur Keith is known not only as a 
brilliant scientist but as an equally bril- 
liant writer. His books drive the sand- 
man away. All who are interested in our 
rapidly expanding view of ancient man 
should possess a copy of this outstand- 
ing work.— $5.20 postpaid.—/!. G. /. 


THE STORY OF SaENCE 
By David Diets 


WnTHIN ita two covers this book 
IW contains in readable yet thor- 
ou|^ reliable form about all the sci- 
ence the average adult individual is 
likely to want to absorb. In plan this 
work covers sysUmadcally almost as 
much ground as a textbook— or rather 
four textbooks, since it deals, seriatim, 
widi aatrottomy, geology, physhM, and 
bhJegy ' but it hat none of die stereo- 
Mnnarkt of the textbook, being 
wnttetk la simple language. lu author 


has had plenty of experience in writing 
entertainingly about science and knows 
the mind of the average reader. As the 
four sciences treated represent the bulk 
of modem science the reader who car- 
ries away the contenu of this book may 
consider that he has a pretty good ama- 
teur background in general science. — 
$3.65 postpaid.—/!. G. /. 


SCIENCE AND RELIGION, A 
SYMPOSIUM 

By Pupin, Huxley, Thomson, Haldane, 
Eddington t also Dean Inge and several 
other divines 


W HETHER the reader favors the 
rather recent trend in which sci- 
ence and religiitn appear to have made 
peace, or whether on the other hand he 
is in agreement with Professor Pearl 
who regards much of this trend in the 
light of a “sickly mysticism now emit- 
ted in such great volume by eminent 
physicists,” this small book (172 pages) 
will set him thinking and possibly stir 
him up. It is not, however, disputatious 
in tone but quite the reverse, the war- 
fare of science being mainly with the- 
ology, not religion as such. Thinkers 
who like to keep up with philosophic 
matters should read these collected es- 
says by eminent men. *11.90 postpaid. 
—A. G. /. 


ASTRONOMY 
By F. R. Moulton 

T extbooks on astronomy keep on 
appearing and now there are at least 
half a dozen. What excuse is there for 
another? Moulton's new book (and this 
really is a new book, not the old Moul- 
ton textbook merely warmed over) con- 
tains its own "excuse’'; it strikes us as 
probably the most readable textbook 
thus far made available, and the best 
adapted to general readers outside of 
the college class room. Moulton never 
is dry; his writing is a living thing, just 
as is his lecturing. In this book he has 
devoted more than 75 percent of the 
533 pages to thmgs within the solar 
system. Thus the average reader will 
find the book more comfortable going 
than astrophysics; the remaining quar- 
ter portion covers that aspect of astron’ 
omy as fully as the average reader, 
unless studying to be a professional 
astronomer, wiU care to p. The book is 
an attractive handful— nice paper, good 
print, trim, tough binding. — $3.90 post- 
paid.—/!. C. /. 

PLANT LIFE THROUGH THE AGES 
By A. C. Seward, F. R. S., Prof. Botany, 
Cambridge Vniv. 

ALTHOUGH there are plenty of books 
J\ on the evolutionary history of the 
■ntmsl kingdom there are relatively few 


— in fact, only a handful — on that of the 
great vegetable kingdom. This large 
work written by a noted authority on 
paleobotany traces the evolution of 
plants, including trees of course, from 
their first emergence all the way down 
to the present day. Although the book 
contains an introductory summary of 
historical geology and a classification 
of plants, ^c reader who has not previ- 
ously studied B little elementary geology 
andiiotany is likely to obtain a sketchy 
idea of the background against which 
the work was written— something like 
building a stone house on two slender 
props of wood. Intrinsically, outside of 
this consideration, the book is a praise- 
worthy account of a fascinating science. 
— 110.20 postpaid. — A. G. I. 


FACTS AND FETISHES IN ADVER- 
TISING 

By E. T. Gundlach 

M any a good hearty dig and much 
common sense and straight rea- 
soning is to be found in this extended 
comment on the idiosyncrasies of adver- 
tising. One wonders often while reading 
this most entertaining analysis how an 
advertising man can himself so readily 
dissect the ridiculous yet age-old adages 
by which the whole profession is ob- 
sessed. Stripped of its mechanical dress- 
ing much of the special jargon is seen 
to be of little sense and less logic — cur- 
rent today only by uncomprehending 
repetition. I'his is a book that will 
surely be read by all having anything 
to do with advertising, if for no other 
reason than curiosity as to what is 
blasted therein. — $5.25 postpaid. 

MRS. WILLIAM VAUGHN MOODY’S 
COOK BOOK 

I F you are tired of the usual recipes, 
or if fur special occasions you desire 
epicurean fare of superlative excel- 
lence, this is just the book. It is cookery 
on its highest plane yet nonetheless 
serviceable, practical, and comprehen- 
sive, the range running from hors 
d’ceuvres (a particularly notable sec- 
tion) up through salads, sweets, bev- 
erages, canapes, bread rolls, and muff- 
ins. The author is well known at per- 
haps the outstanding authority and the 
recipes are thoroughly test^. — 53.65 
postpaid. 
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“What would I do 
If I lost my Job?” 


S uppose yoor •mployer notified yoa 
tomorrow thit ho didn’t nood you any 
lon^P What would yon do? 

Don't have thli speetra of uneii\ployment 
fcaafiiad over your head forever. Train 
youraeU to do aoma one thind lo well that 
your aervieee will be in demand. Employ, 
ora don’t ditohardo atich man. They promote 
them I 

Deeide today that you are doind to dot the 
■peeialized trainind you mutt have if you 


■a ever doind to dot- 


ad a real job 
ay if you really try. 
— prepare for the 


•t a real 

Ri|ht at home, you can prepare tor tne 
poaitioa you want in the work you like 
heat. For the International Corraapondeneo 
Sehoola wilt train you juat aa they are 
trainind thouaanda of other men— no mat* 
ter where you live — no matter what your 

At leaat find out how, by marldnd and 
mailind tho coupon printed below. Thera’a 
no coat or oblidatimi, and it takea only a 
moment of your time, but it may bo tha 
moana of ehandind your whole life. 

Mail tho Coupon Today For 
Frea Booklet 
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With a luagnifyiiig glass read the above text and you will know 
from C. L. Sholes, the inventor of the first commercial typewriter, 
what importance he placed on the information obtaineil from Sci- 
entific American. 

A few months ago we described the latest electrically operated 
typewriter, again a new typewriter for the blind, and in this issue 
you will find the latest pneumatic duplicator development. 

So now us then Scientific American records the significant attain- 
ments of Industry and Science. 

Scientific American readers retain and bind their magazines— 
frequently we receive inquiries regarding material published quite 
a few years back. Thus the reduplicating effect of frequent reference 
makes for long pulling power of our advertising. 


Viee-Pretident • Advera$tng Director 
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S.S. Sut laiim tad Likt Onaoc, at tba Fatd float 

DESTINED FOR DETROIT 


IN THE DAYS when the life and 
energy of New England were ex- 
pressed in terms of sailing-ships 
and adventurous voyaging, the 
little port of Salem meant more 
to the people of Malaysia than all 
the American Colonies together I 
Today, though few think of De- 
troit as an ocean port, cargoes 
from the farthest comers of the 
earth find their way by sea and 
river, canal and lake, railroad and 
highway, to the docks at River 
Rouge. At East African ports, 
ships are piled with red ore of 
friable chrome destined for De- 
troit. Rare varnish ingredient 
comes from Formosa. Diamonds, 


even, are in the cargo from South 
Africa. Rubber and nut-oil come 
from the Yangtze, the Amazon, 
and ports of the Malay States. Bet- 
ter known than Salem ever was, 
Detroit, today, typifies America. 

All the world contributes to the 
making of a Ford! For all the 
world is searched to find the best 
of raw materials to manufacture 
this famous car. And all the world 
receives back again an automotive 
unit of transportation that brings 
a new idea, a new stimulus, to the 
service and well-being of mankind. 

The Ford principle has always 
been to produce the best possible 
car for its purpose, regardless of 


cost; and then, by applying the 
highest degree of efficiency and 
the most painstaking economy, to 
bring the cost of its production 
down as far as possible. 

Materials arrive at Detroit, 
by railroad, truck, steamship and 
airplane under exact co-ordinated 
control. Wherever it has been 
found necessary in the interests 
of better speed and consistent 
economy, Ford has realigned and 
created systems of transportation 
to further reduce the ultimate 
cost of manufacture. 

As far places contribute to the 
production of the Ford automo- 
bile, civilization gains by its use. 


FORD MOTOR COMPANY 
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WHAT IS THE VALUE OP 


HUMAN CONTACT? 



The east of telephoning is as little as it can be 
made. Its value can be infinite. 

If it is worth your while to save time, to be 
in touch with people at a distance, to do busi- 
ness quickly, to keep in touch with friends and 
family~if such things have a value, the tele- 
phone holds limitless possibilities for you. 

It is the means of extending your person- 
ality. Unlike commodities, telephone calls 
cannot be made wholesale. Each one is a per- 
sonal service. Each goes when and where you 
wish. At your request you have five thousand 
or five million dollars’ worth of property at 
your command, two or three people or perhaps 
a hundred attending the wires along which 
your voice travels. It is the work of the Bell 
System to do this well and cheaply. Its 


hundreds of thousands of trained workers 
must keep every part of its 4000 million dol- 
lars’ worth of equipment ready for instant use. 

Here is a business run on the smallest mar- 
gin of profit consistent with service, security 
and expansion. Its operation and maintenance 
have the benefit of the continual research of 
the 5000 members of Bell Laboratories, the 
general and technical staff work of the 
American Telephone and Telegraph Com- 
pany, and the production economies effected 
by Western Electric. 

Every resource of the Bell System is devoted 
to making your service clear, quick and 
inexpensive. As new telephones are added, as 
improvements are made, you get constantly 
greater satisfaction and value. 


★ 4MBRICAN TELEPHONE AND TELEGRAPH COMPANY it 
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ACROSS THE EDITOR’S DESK 


W HEN an organization devottd, not to profit 
but to service to humanity, has been m acti\( 
operation for 50 years, with constantly in 
creasing efficiency and Msope, it is obvious that its 
very foundaUons must have been laid with ran 
foresight Such is the case with the Red Cross, this 
year celebrating its 50th anniversary In times of 
peace and in times of war this worldwide group 
of earnest workers has earned on with a vigor that 
has made its insignia symbolical of aid to the suf 
fering There is not to be found a parallel case 
in the annals of history, and we take this occasion 
with the publication of a short resume of the work 
of the RH Cross, to extend to them a hearty voli 
of thanks for their past wotk, and a hope for a 
future even more brdbant 


In our issue for August 1931 we presented an 
article on Carl Akeley s Africa,” telling some 
thing of the work of this eminent naturabst in the 
wilds of what was formerly known os ‘darkest 
Africa Thanks to his enterprise, the appellation 
has been changed to lightest” and much knowl 
edge of that vast conunent has been made available 
One of Akeley’s fondest dreams has, since lus death 
been ably carried on by his wife, and from her 
pen we have obtained an article telling in detail of 
Africa’s first nauonol park If the publication of 
such material does nothing more than dispel many 
erroneous impressions regarding Africa it will have 
served its intended purpose 


Probably the majority, if not all, of us have at 
some time read wildly imaginative stories of bfe 
on Mars or some one of the other planets Such 
stories make interesting light reading if one does 
not try to see too far beyond the actual written 
words, but when subjected to the scrutiny of science 
they are found to be nothing but froth, with bttle or 
no background of fact When the man of science 
approaches such a subject, he takes into considers 
tion many phases that are ignored by the fiction 
writer and bases his analysis on known laws of 
science An article backed by just such reasoning 
has been prepared for us by a Fellow of the Ameri 
can Association for the Advancement of Science, 
Prof Edwin Lincoln Murray, and u scheduled for 


November The subject of his discourse is Arc 
there men in other worlds^ and his treatment of 
It will furnish much food for thought 


Extravagant claims in millions of words are so 
often made for half baked schemes — which arc then 
wholly forgotten — that the public generally has 
become somewhat chary of unique developments 
Thus because little has been heard in recent years 
of the Emmett mercury vapor and water vapor 
power generation scheme, some people believe that 
the idea has been abandoned One man recently 
asked Uk if it had not proved unsuitable ” “No,” 
we told him It has proved eminently practicable ’ 
The efficiency of unt plant that has been operatmg 
fur some Ume shows this the plans for construction 
of two new, but larger, plants indicate it and an 
article covering this unique process to be published 
in a coming issue will point out the reasons 


There is an old saymg among prospectors for 
gold that gold is where you hnd it and in spite of 
the huge quantities of oil and gas that are being 
product today the same saying may be applied 
to them But — and this is a big BUT— geologists 
have learned that they are found m certain places 
Just where these places are is the problem that 
must be solved and the path toward this solution 
IS one which science is treading with a stride that 
becomes more assured as knowledge of the subject 
increases An article soon to be published tells of 
the progress that has been made 


You buy a railroad ticket, board the tram the 
ticket IS punched, possibly several nmes and finally 
collected As far as you arc concerned, that is the 
end of that ticket But behind the bttle rectangle 
of cardboard or the strip of folded paper is a history 
and a future that is lumplicated and interesting 
hrom the printer’s press to the maceratmg machine, 
the beginning and end of the ticket, its life and 
route are vit^ to the railroad industry We have re 
duced this life history to an illustrated article that 
will give you a better reabxation of how the business 
of railroading is run It is scheduled for next month 




SCIENTIFIC AMERICAN 


OCTOBER • 1931 


GROWTH 

Circulation Growth alone is not the determining factor in selecting 
an advertising medium that is to reach the Decbion Market of Bus- 
iness America — although FORBES has had a steady circulation 
growth right along. 

The real growth of FORBES is a growth in stature. It is a growth 
in acceptance by executives in every field of Business and Industry. 

FORBES is growing issue by issue. Its editorial service — the variety 
of its contents — the confidence its readers place in it — that is the 
growth in which FORBES takes pride. 

It is that growth that makes advertisers stay in FORBES — that makes 
them select it as their preferred medium when they want to reach 
the key men of business. 


FORBES is not only read but used by the executive who wants 
accurate news and information on business, finance, and the bus- 
iness of life. 


FORBES circulation is diauibuted aa lollowa, accord- 
ing to a recent check made among renewal buIh 
acriberai 


FORBES CIRCULATION 
SHOWS STEADY GROWTH 



Manufacturing 

Factory & Salea Branches 

Wholesaling 

Retailing 

finance 

Insurance 

Public Utilitf ea 

Contractors & Realtors 

Professional Men 

Schools, Clubs, etc. 

Miscellaneous 


41.21 

3.37 

7.77 

7.08 

11.93 

4.0.1 

5.91 

2.81 

4.89 

3.52 

7.46 
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ARTHUR I. KENDALL 


A new discovery which seems destined 
to open up a vast realm of understand- 
ing of disease in a peculiar comer of medi- 
cal science where almost everything here- 
tofore has remained stubbornly hidden 
from the view of the vexed bacteriologist, 
has been made by Professor Arthur I. 
Kendall of the Northwestern University 
Medical School. The germs of most dis- 
eases are visible under the microsc-ope but 
those of a few— measles, influenza, the 
common cold, smallpox, sleeping sickness, 
and others — apparently were too minute to 
bo sera under the most powerful micro- 
scope, In studying germs with a microscope 
it long has bMn the standard method to 
cultui^e them on gelatin, agar-agar, and 
broths— standard laboratory me^a. But 


the germs of the few diseases named al- 
ways died when an attempt was made to 
culture them artificially, though they s 
vived readily enough (quite too readily) 
within the body. To Dr. Kendall came the 
inspiration that perhaps the reason lay in 
the culture medium itself; in the body this 
would be pure protein, in the laboratory 
something else. He made a culture medium 
of pure protein and discovered that these 
■peculiar germs thrived on it Not only that, 
but they went through cycles when they 
became microscopically visible. Other 
common germs, hitherto thought always 
visible, underwent on invisible phase. It is 
not unlikely that this discovery will have 
a far-reaching effect on practical medicine. 
At least, more is sure to be heard of it 


THE NEWSROOM RUNS AT 
HIGH PRESSURE 


T he newaroam of The Auociated Press is ss busy 
as the Stock Exchange but without its confusion. 
The men at the kft are the editors who prepare the 
copy for the wires amid the terrific din. The men at 
the right are turning “copy” in the form of short 
“takes” into punched ribbon, shown on page 226. This 
r^bon in turn is fed into sending machinea which 
transmit news at the rate of 60 words a minute to 
groups of member newspapers, geographicany lo- 
cated for economical “hook ups.” The same tape can 
be used for different wires, but news is usually “edb 
ited” fur Tarious sectiotts, and a new tape 



Nawnoom wher* nm it bainc edited and tape per- Mona opanton are tdll on the job lending correc> 
foratad foe tranuninion bjr the printer telegraph. dona and newi that would hamper the main cimiita 


BEHIND THE SCENES OF NEWS GATHERING 

By ALBERT A. HOPKINS 


W HAT would breakfast be with- 
out the morning paper and cof- 
fee? We are apt to consider the 
newspaper oa a matter of course; it 
costs little, it requires little effort to 
secure and the regularity of issue vies 
with the punctual rising and setting of 
the son. The newspaper limns a pic- 
ture of the world os it is, and we are 
apt to forget what work and 
talent are back of it all. The 
gathering of news and its dis- 
semination is “big business," if 
ever there was any, representing 


issues day after day on time with up- 
to-the-minute news. While the news- 
paper is an article of prime necessity, 
still it is about the only thing that did 
not go up in price during the World 
War. We may pay a cent more daily or 
a few cents more on Sunday, but wo are 
paying the small increase for better 
news service and quality. 


Never in the history of our time have 
people Iwen so avid for news and our 
insatiable eagerness to be informed re- 
quires ceaseless activity on the part of 
reporters and editors who rush fever- 
ishly to get the news to the public 
red-hot, while it is still news. The dean 
of American journalists, Charles A. 
Dana, used to say that the newspaper 
profession is a learned profes- 

■ sion in one sense, for the utmost 
amount of learning can be put 
to use. Human nature is at the 
back of all good journalism and 


on investment of 10,000,000,000 
dollars and a yearly turnover of 
5,000,000,000 dollars, and giving 
employment to over a million 
persons. The daily circulation 
of newspapers in the United 
States U 40,000,000, and 27,000,- 
000 on Sundays. 

The product ia as ephemeral 
os hot-house fruit or orchids; 
the news of the morning fades 
into the afternoon specials with 
their market quotations, sold on 
the streets 15 minutes after the 
market closes. The raw materi- 



the gift for logical presentation 
of human traits, combined with 
scholarship, tends to produce a 
perfect newspaper. 

The old-time reporter was 
just as able and resourceful in 
ids time as the present day alert 
young man or woman, and there 
is ample evidence that he could 
write. He was daring, enterpris- 
ing, and fully competent to cope 
with prevailing conditions. The 
old-timer usually was not har- 
ried by the necessity for speed. 
Even if he were, the reporting 


ols consist largely of brains and Harry French" in chart, of tha "west 

ground spruce with a httle wire." H. woppwl long enougfa to look up from his 

lampblack and varnish thrown task of leading 100,000 words in sight hoots. Ha 

in. There is a vast amount of salactf only 30,000 wot^ for transmission to 

talent easployod in getting out sen papers, via hi^><epaad printsr-tslsgraph linos 


of news and the transmission of 
it to the newspapers was much 
more leisurely than it is today. 
Telegpiph and telephone and 
cable systems were not as ex- 
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to so Itocks and katp them correeU<l all day 


•ueaameqt to pay th« 
coat pf Indepradently 
gatheriag and distriboting 
die newa of the world for 
the common benefit of 
membera of the group and 
for them alone. There 
are a number of newt 
gathering aasociatJons but 
die greateet of them all la 
The Aaaociated Preaa 
which operates 225,930 
miles of leased wires sup- 
plying 897 evening and 
389 morning papers, or 
1286 in all. Tlirough the 
courtesy of the officers of 
this organization we are 
enabled to describe one 
of the most romantic and 
at the tame time prosaic 
businesses in the world. 



tensive as at present. The radio or wire- 
less telegraph, which is probably the 
most outstanding development in facili- 
tating the gathering of news from re- 
mote spots, was unknown. Today, how- 
ever, if the editor of a paper in San 
Francisco cannot obtain a full record 


One thing should be strongly stressed 
and that is that The Associated Press 
is a purely mutual organization. There 
are no stockholders and under their 
charter it is forbidden to make profits. 


Each member has one vote and one 
vote only on all questions save that of 
the election of directors which, broadly 
stated, is according to the assessments 
paid, It is for these reasons that the 
enterprise is the world’s greatest co- 
operative undertaking. After a member 
has been in the field for five years, he 
has a “right of protest” against the 
election of another member in the 
same field. 

There is a long story back of the 
formation of this organization but in 
brief the facts are as follows: The 
leaders in the newspaper world thought 
that the prosperity of their properties 
and indeed the safety of the Republic 
itself are founded on an undefiled news- 
service and were unwilling to entrust 
such a terrifying power to any private 
group. After a conflict of years the 
victory of The Associated Vresa was 
complete. Now the members have a 
news-service of their own — their servant 
and not tlieir master. 

A membership in a great city is 
valuable. When the New York World 
up the ghost, the membership was 
peri>etuated by a skeleton newspaper 
called the New York Repository. Should 
a newspaper want to buy this member- 
ship it would probably cost upwards of 
500,000 dollars. A membership is often 
erroneously called a “franchise.” New 
York has eight English language papers 
having membership -probably enougl 
for the good of the industry. 


of what is going on in India within two 
hours he feels that The Associated 
Press has missed the grade. 

Capital enables a newspaper to run 



at a reasonable cost so that it is ..... 
swallowed up by expenses that might 
have been avoid^. Out of the struggle 
to keep on the right side of the ledger 
has grown co-operative journalism 
which relieves editors and reporters 
from much of the drudgery and expense 
in individual seeking after news. Partial 
emancipation of the staff from petty and 
painful detail gives an opportunity for 
literary form, better English, more 
checking of facts, and an all around 
better perspective. The consequence is 
that perhaps not quite so many men 
are employed on the newspapers, but 
the remainder are. apt to be better edu- 
cated and more capable men who have 
chance to expand. 

T he primary and controlling motive 
and direct purpose of the news- 
paper is to moke money and to do this 
expenses must be kept down. This is 
bem accomplished by intelligent co- 
operation in. which a group of news- 
papers combine to exchange news with 
ea^ other, each member contributing 
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The Board of Direc- 
ton of The Associated 
Press are all active ' 
newspaper men se- 
lected from all sections 
of the country and 
election to the Board 
is esteemed a high hon- 
or. They take their 
duties very seriously 
and attendance at the 
meetings of the Board 
and the Executive 
Committee consumes 
from one to two months 
of their time each year. 

President Frank 11. 

Noyes says: “I regard 
the work of the staff as 
one of the wonders of 
the world. News does 

not collect itself, hu '’Check and double check.” Girl pasting up market 

man endeavor, human sheets for checking. Gummed upe passes from printei 

sacrifice, human brains 

are honestly expended in order that you now presides 
and 1 may lie promptly and accurately detail, 
informed of the daily happenings of the There are 
world.” respondents i 

Every event reptirtcd by W men of the world 
it be accurate and unbiased and the iportant ne 
news must not be gathered from back or cabl 

stairs gossip. The immediate operation 'ican ne’ 

of the service is in tlio hands of a gen- sly indef 

era! manager and since the organiv.a- officials of Tl 

n in 1893 there ' ' .. news bi 

of them — Melville E. .Stone, Frederick with the org 
Roy Martin, and Kent Cooper who Reuter, Hava 



There are regular accredited cor- 
respondents in all the principal cities 
of the world wlio look after sending 
iportant news in condensed form by 
or cable. These men are trained 
'ican newspaper workers and arc 
sly indepcnilent of any one except 
officials of The Associated Press. For- 
news bureaus are also affiliated 
with the organization and the names 
Reuter, Havas, and others are to be 


found on doors in the 
New York offices. The 
cable and wire news is 
extremely condensed 
but is “unpacked” and 
expanded to normal by 
the cable editors. 

The staff proper 
numbers about 3300 of 
which 1800 are full 
time employees and 
1500 are what is known 
as “string” correspon- 
dents. To this must, of 
Course, be added the 
personnel of the indi- 
vidual newspaper mem- 
liers and allied agency 
staffs. About 80,000 in- 
dividuals are engaged 
in securing and trans- 

uotationi on "’*“‘"8 
over iponge “ver 12,000,000 

dollars a year which is 
borne by the individual member news- 
pa|)ers bused on the actual s 
dered, uiid may vary from 10 dolla 
week to several hundred dollar day. 
Nalui " ■ ■ _ dy a 

few hundred words daily should 
pay as bigii as those reiiuiring 75,000 
words daily. 

There are 85 bureaus scattered all 
over the country, each with its news and 
photograph tile. If a San Francisco 
newspaper wants a photograph of the 
Eiffel Tower because a lady just toppled 





H«m b tiM copy from an •lght4ionr "tridc.” It b 
roocUy f«tmi^ tostdimr In littl* boob for fiUng 


off, they do not have to nend to New 
York for it. It usually is available 
locally. 

The main office of The Associated 
Preu is located in an office building on 
Madison Avenue, New York City, and 
as you leave the elevator you hear a 


S C I t W'f I F I ERIC A H 

the o|&^ member nnra> 
papen if the editors 
deem It of sufficient in- 
teresL 

Nearly all transmisr 
sion Bow is done me- 
chanically. A Upe is 
punched by the opera- 
tor, is examined for 
errors, and put on trans- 
mitting machines which 
send the electrical im- 
pulses over the wires 
to operate typewriters in 
the newspaper offices. 
The great trunk lines — 
the western circuit, the 
southern circuit, and so 
on — carry the news to 
the great cities. In ad- 
dition to the main trunk 
lines there is an elabo- 
rate system of state wires over which 
news of particular states is carried 
much more fully than is desired in other 
states. For example: New England is 
a tight little assemblage of states that 
is very much interested b New England 
news. There are ^ of these state or 



regk^ ohMonits. The smaller members 
witlunit telefraidt faeilides often re- 
ceive their news by telephone, a nnmbhi 
of papers being on the same tdephone 
circuit. 

Mr. Kent Cooper has estimated that 
the wordage of the news report for ime 
normal week totaUed 2,562,715 words, 
exclusive of the ffgures of the bond and 
stock market which alone fill an average 
of 12 columns daily in the larger news- 
papers. In that week the news came 
from 1850 different cities and towns 
throughout the world, and consisted of 
17323 separate items. No single news- 
paper received all of this news. 

0 |NE of the most important functions 
of The Associated Press is to fur- 
nish the member papers with financial 
news. The quotations are received from 
the N. Y. Stock Exchange on the new 
high-speed tickers but other exchanges 
still use the old style ticker. Each 
tabulator has a group of stocks to 
look after and as he notes the changes 
he prepares for transmission prior to 
the close of the market. Later changes 
are made so that the metropolitan 
papers can be on the street a few min- 
utes after the market closes. This b 
a great feat involving supreme accu- 
racy. The changes are sent with code 
figures which make all clear to the com- 
positor. 

A “feature service” provides special 
articles and matrices of pictures so that 
stereotypes may be cast in the home 
newspaper office to make printing 
plates. Newspapers often have no photo- 
engraving plants to call on. Thu ser- 
vice has been established only four and 
a half years, but b now used by over 
lOOO member papers. 

The Associated Press is a very wide 
distributor of photographs. Some of the 
larger papers receive 250 a week. All 
possible means of communication are 
used; airplanes, steamships, automo- 
biles, fast trains, even telephone circuits 
which transmit pictures by wire. 


type of noise which b indefinable. Thb 
is caused by the typewriters, the Morse 
instruments, printer telegraphs, tickers, 
and the hum of conversation incident 
to thb enterprise. Thb noise and the 
more dramatic incidents were broadcast 
one night and it “went over big.” 

The telegraph and cable are the back- 
bone of communication. There are 
225,930 miles of leased wire involved. 
There are 79305 miles of twenty-four 
hour double and triple tnuik lines; 
15,452 miles of double wires which are 
Qs^ less than twenty-four hours; 
92392 single slate and interstate wires; 
and 39,081 miles of apecbl sporting and 
fin«Mial wires, all leased for the ex- 
clam me of thb organbation. The 
news cornea in from munber news- 
papers, b edited, and sent bat again'to 



trahs or air nail to nsashses. New YoA papers tn pkavas alglit dnas ddb' 




OUR POINT OF VIEW 


Canu or Effect? 

I N a recent appeal to tlie scientists of 
the world, ^ofessor Albert Einstein 
asked them to discontinue their research 
for the creation of new instruments of 
war. “Those who believe that the danger 
of war is past,” he is quoted as saying, 
“are living in a fool's paradise. We face 
today a militarism far more powerful 
and destructive than that which brought 
on the World War disaster.” 

We shall, for the moment, pass over 
the apparent inconsistency between Pro- 
fessor Einstein's request and his ex- 
planation (quoted) of the reasons for 
it, and will agree, in part, with him. The 
signs do point to the danger of wars to 
come; there is evidence of the existence 
of more selfish, Nietzschean national- 
isms than ever before felt a superiority 
over and sought to dominate other na- 
tions. Professor Einstein is, however, a 
world-famed physicist, not a sociologist; 
and he apparently does not accept the 
fact that this “militarism,” this con- 
tempt or hatred for other nations is in 
men's minds, not in their accumulated 
trappings of war. Those who desire war, 
who see it as their destiny, who, like 
Alexander, weep when they can not 
tread the warpath of the conqueror, 
will continue to rattle their sharpened 
sabers. Others then, peacefully inclined 
but chary nevertheless, are foixed to 
perfect their engines of destruction 
simply in self defense. The man who 
goes out in a boat does not expect to 
drown but ho carries a life preserver 
just the same; and the mere fact that 
he has it does not bring on a storm! 

Wo hope some day to see the aboli- 
tion of war for all time, but we know 
that only a change in human nature 
will moke this wish come true. Arma- 
ment is the effect, not the cause of the 
warlike aspect of the world; and while 
disarmament is a laudable aim, it must 
have a reasonable minimal limit untij 
national animosities have ceased to ex- 
ist and the long-heralded and -hoped- 
for brotherhood of man becomes a fact 

Fundamentals 

I N our highly mechanised civilization, 
it is difficult for the average person 
to get more than a general idea of how 
most of the products of man’s knowl- 
edge, ingenuity, and industry have been 
evolved or the processes involved in 
making them. He may know these prod- 
ucu in his own fieU thoron^y and 
some of those in allied lines, but about 


others that have a vital place in our 
scheme of things he can only read tame, 
abbreviated accounts. 

Aviation is one modern industry 
which appeals to millions but which, 
because of its characteristic rapidity of 
development, possesses many mystify- 
ing features. To those who are inter- 
ested simply because of the fascination 
of the subject or who wish to study the 
secrets of the airplane’s aerodynamic 
efficiency or of its construction, we 
recommend a visit to the Museum of 
Science and Indu-^try when in New York 
City. 

This museum’s aviation r(M>m, which 
is to be formally opened to the public 
this fall, is the first of its kind in this 
country. There the visitor may push 
buttons and operate instruments that 
allow the action of air currents around 
aerofoils and other shapes, and on the 
Flettner rotor; may operate devices that 
teach the principles of aviation instru- 
ments; may study structural details of 
various airplanes and aviation engines; 
may, in fact, scat himself in the cockpit 
of a pivoted instruction ship and actual- 
ly turn and dive and zoom as he handles 
the controls. 

The value of such a museum to the 
layman, the engineer, the industrialist, 
and particularly to the coming genera- 
tion of aviation experts — those young 
students who want “to see the wheels 
go ’round” — is great indeed. In no com- 
mercial organization and in but few 
museums of the world can anything 
comparable to this exhibitien be seen; 
and the officials of the museum who are 
responsible for it are to be highly com- 
plimented on the success of their labors. 

Rolling Down to Rio 

G one are those romantic days when 
spread-sailed clipper ships, braving 
coastal storms and the hurricanes of 
the old Spanish Main, threaded their 
way through jewelled isles of the 'West 
Indies and went “rolling down to Rio.” 
But the romance that very nearly dis- 
appeared with them and die advent of 
the steamer, has come back in the form 
of great spread- winged argosies that lift 
into cerulean skies and jump into and 
beyond the glittering tropics in much 
less time than either the clipper or the 
steamer could make the trip. 

On page 234 ore given a few of the 
higUi^ts behind the reason why 
America holds an outstanding position 
in the field of international air uans- 
port Representing a community of in- 


terests on the part of industry, com- 
merce, finance, and the government of 
the United States, Pan American Air- 
ways is an American institution today — 
the “aerial merchant marine” of the 
United States — accomplishing in the 
skyways the same important mission 
that our merchantmen are furthering on 
the high seas. 

In less than four years, this interna- 
tional air transport system — today 
larger by a wide margin than the great 
subsidized international air units of 
P!urope: Imperial Airways, of Great 
Britain; Deutsche Lufthansa, of Ger- 
many; or Aeropostale, the continent- 
girdling system of France— has estab- 
lished an impressive record. More than 
80,000 passengers, at a rate equivalent 
to more than 45 percent of the persona 
carrietl each month on the 26 domestic 
air lines in this country combined, have 
traveled over the air routes to the West 
Indies, and to Central and South Ameri- 
ca. And what is perhaps more important 
to the average person, insurance statis- 
tics show that the traveler is safer in a 
Pan American plane than he is in a rail- 
road train nr his own automobile. 

Drug Control 

I N July. 28 out of 57 delegations of 
nations signed at Geneva a conven- 
tion (or the limitation of narcotic drug 
manufacture. This is the first forward 
step in the difficult problem of drug con- 
trol that has been made for many years. 

The drug traffic has increas^ at a 
most alarming rate during recent years, 
especially in the United States. The 
legitimate needs of the world for nar- 
cotics amount approximately to the low 
figure of eight or ten tons annually. 
And yet production runs to several 
hundred tons! What is still more shame- 
ful is that America is by far the largest 
user of narcotics! 

Drug addiction is not a vice; it is a 
disease, a habit acquired unwittingly in 
many cases but more often through the 
wiles and trickery of the dope-peddler 
than whom tliere is no lower animal on 
earth. If the agreement to limit nar- 
cotic drug manufacture is strictly ad- 
hered to, as is r.onfidentIy expected, 
fewer lives will be ruined by the deadly 
powders. If they are not made in such 
large quantities as heretofore, the drug- 
peddler can not sell them, for unlike 
alcoholic beverages, narcotic drugs may 
not be synthesized; there can be no 
such thing aa^boutleg narcotics except 
in comparatively negUgible quantities. 



MORE HARD LUCK FOR THE ETHER 

By HENRY SIMON 

Jana, Oamuy 


I S there an ether, or is there not? 
Scientific opinion on this great ques- 
tion is still divided. It is answered 
in the negative by the adherents of the 
Einstein theory. Another and a smaller 
group of leaders of scientific thought 
answer it in the affirmative; as indeed 
it had been answered by scientists gen- 
erally until the end of the 19th Century. 
It was the famous “ether drift” experi- 
ment, carried out by Michelson in 1887, 
that first raised doubts as to the exis- 
tence of the ether. The findings of that 
experiment were later to become the 
foundation for the theory of relativity. 

Michelson reasoned that if the earth 
is moving through an ether, and if that 
ether is the carrier of light, then a light 
signal sent in the direction of motion 
through the ether must travel slower 
than a signal sent in the opposite direc- 
tion. A rough picture of bis idea may 
be had by imagining a ship a. . 
which a sound signal is sent from one 
point of the deck to another. On look- 



miles a second due to the supposed 
motion of the Milky Way system as a 
whole through space. 

In spite of this extraordinary sensi- 
tiveness neither Michelson nor suc- 
ceeding investigators working with 
instruments based on his idea were 
ever able to obtain any but a wholly 
negative result. Although the ether was 
known — thought — to be the carrying 
medium of light as air was that of 
sound, not the slightest indication of 
an “ether wind” or ether drift was 
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DiffersncM in the time of a sound signal on a ship at sea, an analogy with 
the ether drift axperimenL The spreading sound wave is indicated by a circle 



The Jooa-Zeist interferotneter caoeittly used 


ing at A and B, Figure 1, it will be 
plain that the time of the signal will 
be lengthened or shortened by the dis- 
tance M, according to whether the sig- 
nal is sent with or opposite to the 
direction of motion. 

If the signal were sent crosswise of 
the ship over the same distance, as at 
D, then evidently there would be prac- 
tically no difference, although the ob- 
server would have to be stationed at Y 
because of the lateral drift 

Let us go a step further and imagine 
the whole apparatus, sending sution, 
observer, and all, placed on a platform 
which was set slowly revolving as the 
ship proceeded, os at A in Figure 2. 


Then evidently there would 
lie a gradual perimlic transi- 
tion in the length of time 
token by the signal from nor- 
mal to below normal, back to 
normal, and to above nor- 
mal. This transition might be 
graphically expressed for 
each revolution of the plat- 
form in the shape of a curve 
lomething like the one in B. 

It was exactly an effect on 
this order, obtained with on 
apparatus designed on the 
broad principles of the ship 
analogy just suggested bu 
using light instead of sound 
and carried on the earth os it 
rushes through apace instead of on a 
ship plowing through the ocean, that 
Michelson strove for in his classic ex- 
periment. How he overcame the diffi- 
culty of measuring time differences, 
which at the apeed of light of 186,000 
miles per second would run into bil- 
lionths of a second, by transferring the 
problem to the realm of interferometry, 
will be explained further on. Suffice it 
to say now that his final instrument 
was so sensitive that it would positively 
reveal a light velodty difference of only 
one mile a second as against a conceiv- 
able maximum difference of 18 miles 
a second due to the earth’s motion 
around the sun, and of several hundred 


ever dis nible. Though this result had 
not bee txpccted, it was fully as im- 
portant from the standpoint of science 
as a positive result would have been, 
for it clearly indicated some vital fault 
in previously accepted reasoning. One 
obvious conclusion to which it might 
be conceived to point was that the rea- 
son for the absence of the ether drift 
was that no ether exists. It is this as- 
sumption, indeed, which has become 
if the comer stones of relativity.’ 

AT any rate, after many repetitions of 
xn. the experiment, both sides had ac- 
'cpted the null result as a fact, and 
each had drawn its conclusions accord- 
ingly. A tremendous stir was therefore 
created when in 1925, Miller suddenly 
reported that in again repeating the ex- 
periment with a new apparatus, he had 
noted what seemed to be an undeniable 
ether-drift effect. If Uue, then this dis- 
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Diagram ihowing the formation of interfer- 
ence band*. Thii may be paned over hurriedly 
by the catual reader but ten minutea cIom 
etudy and tracing of linet will repay the reader 
who wiihei a clear undemanding of the lubject 


A stream of light issuing from any 


covery would have a mo- 
mentous bearing on one of 
the great riddles of the uni-' 
verse. The cause of the 
ether proponents would be 
strengthened and, by the 
same token, that of the rela- 
tivists would suffer corres- 
pondingly by the collapse of 
one of their principal tenets. 

I T was because of Miller’s 
experiment and the ques- 
tions it raised, that 
traordinary effort to settle 
the problem was undertaken 
by the University of Jena 
with the aid of the Zeiss 
Works, renowned builders of 
optical and astronomical 
equipment. The purpose of 
the instigator of the idea. 

Professor G. J(mis of the 
chair of theoretical physics 
of the University of Jena, was 
to raise the sensitiveness of 
the new apparatus beyond 
all previous means; also to 
cuusu it to record its find- 
ings automatically in perma- 
nent form, ready for any one 
to check them by the in- 
strument’s own handwriting, 
instead of relying upon sub- 
jective readings as in all 
previous instruments. 

A general view of the interferometer 
is seen in Figure 3. All former ether 
appa 

son’s design, having a body of marblt; 
or steel, which bore the optical parts 
and floated in a bath of mercury in 
which it was slowly rotated around its 
axis. The new interferometer differs in 
this as in almost every other detail 
from all previous forms of apparatus, 
though it is like them in its essential 
principle. It will bo of interest briefly 
to review this principle and its appli- 
— * ) the purpose under discussion. 


source may be regardctl as a bundle 

vibrating in exact uiiis<in somewhat as 
indicated in Figure 4. No matter 
whether the distance traversed by these 
rays is an inch or a million miles, they 
will normally continue vibrating in ex- 
act lime. 

Under some conditions, however, it 
may happen that some of these com- 
ponent rays arc thrown “out of step.” 
This takes place, for example, when 
two plane uf nMut 



one is transparent, are placed nearly 
parallel to each other, and illuminated 
by monochromatic light, as in Figure 5. 
Any incoming ray R is partially re- 
flected by the upper mirror surface A 
by way of r,. Tlie remaining light 
passes through the thin semi-transpar- 
ent coating of silver to surface B, 
whence it is reflected in a form of a 
second wave train r^. It will be evident 
that r, has to travel over a path longer 
than that of r, by twice the distance X 
between the reflecting surfaces. If the 
difference contains a half wavelength, 
then on coming together at D the wave 
crests of the two trains will collide, 
motion will destroy motion, and dark- 
ness will he the result. With the two 
mirroring surfaces at a small angle as 
shown, a pattern like that at E will he 
produr4?d, with dark Imnds marking the 
indicated locations. By studying Figure 
5. it will he seen that as the dislaiiee 



FIG.6 


Michelion ether drift interferome- 
ter. Compare with diagram below 


between the reflecting surfaces is varied 
by any amount wliaicver, the dark 
bands will travel over the surface of 
screen E in one direction or the other, 
reassuming their original arrangement 
each time the ilistanec X lias Ijeen in- 
creased or decreased by half a wave- 

Innirth 

The length of light waves differs foi 
different colors of light, hut remains ar 
exact Constant under like conditions 
For green light, for exanqile, it is ahoul 
0.1)0002 of an inch. To 
ment of the hands equal to tlie dis- 
tance between them, therefore, X must 
lie vari. .1 by 0.00002 2, or 0.00001 

of an inch. The fixed distance 1. be- 
tween bands is usually adjusted to 
something like an cigluli of an inch by 
altering the angle between the two 
surfaces. W'itli the aid of special in- 
struments, a shift in ))()sitioii of the 
thousandth part of this distance can 
be detected, equivalent to u variation of 
distance X by 0.00001 ^ 1000, or . 
.^ne-hundred-millionth of an inch. 

In the diagram of the ether drift 
interferometer of Figure 6, the only real 
difference front the case portrayed in 
Figure 5 is that the reflecting surfaces 









» eo*r $0 ahor raa^JT -nO' aoqtd wire* in front, vldcih appear In 
tkaable eycn with ^ naked the pfaoto|ra]dilo record aa fia^ liaea, 


■ion of the ttmd gumtU enm from 


ore two widely separated mirrors while 
the light-dividing function of glass 
plate A of Figure 5 is delegated to a 
separate thinly or “half” silvered glass 
plate at the center which transmits a 
portion of the light and reflects the 
other portion at right angles. Otherwise, 
the interference phenomena arise in 
exactly the same way between the re- 
spective rays, light areas and dark 
bands being produced as the two wave 
trains return to the screen shown at the 
left in the same or opposite conditions 
of phase.' 

I F the arrangement of Figure 6 is 
now imagined as being rotated 
around a central perpendicular axis, 
then we have an apparatus analogous 
to that of the sound-signal experiment 
made on the boats. Assuming that 
there were an ether drift, then a point 
denoting succestive positions of each 
band dv^ng each revolution would pro- 
duce a sinusoidal curve similar to the 
suppositious one of Figure 2, though 
double because the light rays run in 
two directions of the platform instead 
of one. 

In the ether drift interferometer, this 
light path is lengthened by reflecting 
the light back and forth several times 
in each direction from a succession of 
mirrors. The total length of this path 
is nearly 70 feet, a distance in which 
the discoverable shift of a fractional 
wavelength represento nearly the one 
hundred billionth part Some concep- 
tion of what this means will be had 
from the sUtement that if it were pos- 
sible to measure the 240,000-mile dis- 
tance to the moon with an equal degree 
of accuracy, then a variation in this 
distance of half an inch could be posi- 
tively detected by measurement, while 
a tUfference of ten feet would appear as 

I, If tbs «Uwr drUtsd ptit tbs saitb as 


The «q>tieal carrier vdikh 
bears tUa system and con- 
stitutes ^ most important 
part of ^ interferometer is 
best seen from the sketch of 
Figure 7. It comprises a flat 
quarts cross 15 feet in width 
in either direction and com- 
posed of four wings of shal- 
low channel section. The 
producthm of these large 
quarts parts In itself was a 
feat th^ would have been 
impossible a few short years 
ago. The reason quaru was 
decided Upon is its extreme- 
ly low coefficient of expan- 
sion, combined with freedom 
from the effects of magnetic influences 
exercised by the earth, such as might 
cause disturbance if invar metal were 
used. 

The cross thus produced is highly 
delicate and without adequate support 
would be mechanically a fairly limber 
object Yet any deflection sufficient to 
disaline the mirrors by even a millionth 
of an ineb — such as would arise by 
bending the cross over its length by 
the thousandth part of a human hair 




The expsetsd offset, supposing 


— would render the whole instrument 
unfit for its purpose by causing a shift 
of bands exceeding the possible ether 
drift effect These difficulties are 
avoided by suspending the cross from 
a total of some 700 piano wire springs, 
in the manner seen faintly in Figure 8. 

The optica] arrangement on the cross 
consists of 17 mirrors, one light- 
dividing plate F, Figure 7, and one 
compensating plate. To this system a 
ray of light is admitted from a mercury 
lamp L (shown also in Figure 8) placed 
above the instrument over inclined 
mirror H, and, after being split at F 
and running hs course ov( 
groups A-A, 6-B, is re- 
flect^ dosm and through an 
objective below the appa- 
ratus by a second incli^ 
mirror I. Eadi mirror on the 
cross has a delicate screw 
adjustment for purposes of 

alinement. One mirror has a ^ stH g*^ — 

Bxh the sthse. a flgmsat of ifm iaiaginatiost 


and serve for checking the position of 
the interference bands on the mirror. 

The light metal casing in which the 
cross is carried can be hermetically 
sealed. Each arm is braced underneath 
against the hollow column on which the 
casing with the cross is revolved around 
hs tubular pivot. The instrument is re- 
volved once in ten minutes by a simple 
round belt drive, the belt being kept 
slack to prevent the transmission of 
vibration. 

A complex mechanism as well as a 
delicate one is the camera drive. This 
comprises a telescope driving clock at 
one end. and a photographic plate- 
holder at the other. As the clock re- 
volves, the plate is slowly fed along 
under a fine cross slit in the diaphragm 
of the objective. Through this a h^r- 
like section of the interference picture 
is photographed (Figure 10) on the 
moving plate. 

A fter two years of concentrated 
■ planning, construction, and ad- 
justment, it took but a few days’ and 
nights' running of the instrument to 
obtain its answer. Briefly that answer 
is again no trace of an ether drift effect. 

To the layman, it will naturally be of 
interest to know how the photographic 
records would look, supposing there 
were an ether drift. Such a picture is 
shown in Figure 9. The maximum, 38 
bands, could of course be obuined only 
if the plane of the cross in the in- 
strument coincided with the motion 
which the eartli, as a member of the 
Milky Way system, executes through 
space. Both sides of the argument agree 
that a full effect might not result in any 
case, because of the possibility that 
the ether might be “entrain^” or 
dragged along to some extent by large 
bodies of matter as they rushed throu^ 
it. Even after making every allowance 
for this entrainment, however, if there 
were an ether, some measurable effect 
similar to B, Figure 9, should remain. 

As it was, the uncurved photographic 
records of Figure 10 clwly demon- 
strate that an ether-drift effect, if there 
were any, could not be over one mile 
per second-^-so low a fraction of the 
known 18-milc-per-second velocity of 
the earth around the sun that probably 
no explanatioA will ever reconcile it 
with t^ properties of all-pervasiveness 
and high density which were assigned 
to the ether. 



frame with three fiue hori- 





TUNGSTEN BOWS TO THE PLATING BATH 


T ungsten U no longer the “rare 
material” it was thought to be at 
one time. Large deposits of tung- 
sten-bearing ore occur in different parts 
of the world and the processes of re- 
duction have been simplified and im- 
proved. The industrial application of 
this metal with its alloys and com- 
pounds is constantly being enlarged. Dr. 
Colin G. Fink, head of the division of 
electro-chemistry, Columbia University, 
says; “It is considered today one of tlic 
‘key metals’ of civilization. On the basis 
of annual tonnages the world output of 
tungsten is less than one third that of 
nickel, and only about ten-fold that of 
gold. However, due to such fundamen- 
tally economic products as tungsten alloy 
steel and tungsten filament lamps, tung- 
sten today occupies fifth place among 
the first ten essential metals of modern 
civilization. . . . The outstanding valu- 
able chemical and physical properties 
of the metal and its alloys and com- 
pounds, such as, for example, the 
metal’s resistance to severe corrosive 
agents, including hydrochloric acid, the 
extreme hardness, second only to the 
diamond, that can be brought about by 
the addition of small percentages of 
other elements to the tungsten, ensure 
for the metal, its alloys and compounds, 
a far-reaching further development. . . . 
To be deprived of tungsten would crip- 
ple a dozen industries, including the 
lighting industry, the steel industry, and 
radio.” 

Professor Fink is the originator of 
the ductile tungsten lamp filament 



a much lower temperature, and is 
soluble in hydrochloric acid," 

Professor Fink’s process in- 
volves the passing of an electric 
current through an aqueous solu- 
tion of sodium tungstate. Deposits 
of metallic tungsten are success- 
fully produced on a variety of 
metals, including brass, copper, 
and iron; also carbon. The tung- 
sten deposit is smooth, hard, and 
coherent, having a high luster. 

A piece of brass which Profes- 
sor Fink had plated with a tung- 
sten alloy was not noticeably at- 
tacked by hydrochloric acid in a 
week. A coating of any other 
common metal of eijual thickness. 
Professor Fink pointed out, would 
have had a life of seconds, rather 
than of hours, under similar con- 
ditions. 

The problem which was set out 
to be solved was that of develop- 


which is used throughout he 
world. Emboldened by liis suci !ss 
with chromium plating he ) >w 
adds tungsten plating to lis 
achievements in tlie realm of e h:- 
tro-chemistry. 

The first attempts to plate tt ig- 
sten were made by a Gen an 
chemist, Zettnow in 1867. He t ed 
a bath of molten sodium ti ig- 
sten, and succeeded in obtainir ; a 
tungsten oxide by electrolysis, ait 
failed to make pure ttings m. 

Dr. Fink has shown the writer 



some remarkable s|>ecimens tungsten. White areas are qugrtz 



of the results obtained by 
tungsten plating and cer- 
tainly the dream of over 60 
years has been realized. The 
product has a beautiful color, 
whiter than silver. When we 
have household utensils made 
of aluminum and plated with 
tungsten the work of the 
housewife will be curtailed, 
for the luster is imperishable. 
Dr. Fink considers that cut- 
ting took which have been 
plated with tungsten will 
prove of the greatest pos- 
sible use and vdue. 

“A comparison of tung- 
sten with other metals,” said 
Professor Fink, “shows tho 
desirability of a tungsten 
coating. Cadmium, silver, 
and nickel are all duller and 
have a much lower melting 
point. Chromium is almost 
equally bright, but it melts at 


ing a process fur the electro-deposition 
of metallic tungsten from aqueous solu- 
tions which Would be adaptable for use 
on a commercial scale. Electroplated 
metallic coatings are usually desired 
bcc.ausc of the decorative value of tho 
plated metal, or because of an increased 
resistance to corrosion. 

Dr. Fink says: “The sodium carbon- 
ate solution to which tungstic acid has 
been added is in most respects a good 
plating bath. It is easily made up; it 
is neither poisonous nor corrosive. The 
salts can be readily obtained on the 
market and in a pure condition; the 
tungsten deposit produced is clean and 
bri^t; no addition agent, such os glue 
is necessary.” He has also been success- 
ful in depositing tungsten alloys. 

Dr. Fink is to be congratulated on 
the successful outcome of a series of 
experiments extending over a quarter 
r>f a century, ^^h patient pioneers are 
one of the assets t'f our country. 
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THE SUN AN ATOM BUILDER— 
A NEW THEORY 


By HENRY NORRIS RUSSELL, Ph. D. 


T he 8Un — and all the stars as well 
— are all tremendous heal engines, 
drawing energy from some internal 
source, transmitting it into heat and 
radiating this out into the depths of 
space where it is lost, not merely to our 
knowledge hut almost to our powers of 
speculation. The rate at which this 
process is proceeding is so great that 
it is hard to realize, even for a mind 
trained in handling large numbers, To 
express it in ordinary engineering units 
is hn|>ele8s. We can do better if wc re- 
call that, according to the principles of 
relativity, heat, like other forma of 
energy, has mass and might imaginably 
he weighed.' It is jicrfcctly reasonable 
to speak of a pound of lieat, but a 
pound of heat is an enormous amount- 
enough to convert 30,000,000 tons of 
cold rock into molten incandescent lava 
if it could be fully utilized, or to supply 
2,000,000 horsepower for almost a year. 

Measured in thcs<‘ huge units wo find 
that the sun is sending out 4,200,000 
Ions of heat every second, and it has 
been shining at substantially this rate 
n<it merely for the few thousand years 
of history but for the thousand million 
years or more of geologic time. What 
can be the stori’ upon which it draws 
if after this incredible prodigality its 
resources show no sign of depletion? 

I T has long been known that no or- 
dinary chemical action could produce 
more than a few millionths <if the 
amount of energy retfiiired, and even 
the gravitational energy liberated by 
the gradual shrinkage of the sun’s mass 
accounts for only a few percent. Some- 
thing must be happening to the very 
substance of the sun— the atoms of 
which it is composed — so that their 
aggregate mass is diminishing at the 
rate of 4,200.000 tons every second. 
Either some atoms are disappearing 
completely or a greater numbi;r arc un- 
dergoing some change which diminishes 
the combined weight. 

Both processes are imaginable within 
the scheme of modern physics. Perhaps 
under exceptional circumstances a pair 
of the positiye and negative electrical 
charges of whitih atoms are built up — 
a proton and an electron — may meet 

<8«t H«rL "Th« 8trw««»e Tyni in Phrilcs.” 
So/nat/tfe Amirltam, Jmw, tSH.— Editor. 


and annihilate one another, leaving 
nothing but a spark of outgoing radia- 
tion carrying the energy represented by 
the combing masses which have van- 
ished, and the stars may be kept shining 
by actual consumption of tbeir sub- 
stances. Or again, the process may be 
one of building and not of destruction 
of atoms. Hydrogen, the lightest and 
simplest of atoms, consists of one pro- 
ton and one electron. The heavier atoms 
have two or more electrons circulating 
outside a nucleus, which doubtless con- 
tains both protons and electrons locked 
together in some way not yet fully un- 
derstood. The total number of electrons 
inside and outside the nucleus equals 
that of the protons in the latter, so that 
we might imagine the complex atom to 
be built up out of a number of atoms 
of hydrogen. But the weight of the 
heavier atom is in all cases less than 
that of the corresponding number of 
hydrogen atoms. This indicates that in 
the process of formation a large amount 
of energy would be liberated by the 
“packing” of the constituents of the 
nucleus. This “packing defect” of mass 
varies a little from atom to atom, being 
greatest for iron and the neighboring 
elements, but it averages a^ut one 
part in 130 of the original mass. 

I F, then, we could turn one pound 
of hydrogen into heavier elements 
enough energy would be liberated to 
provide 100,000 horsepower for more 
than six weeks. If the sun were orig- 
inally composed of hydrogen its grad- 
ual transmutation to other elements 
would provide heat enough to keep it 
shining at its present rale for over a 
hundred billion years. The complete 
annihilation of the sun’s mass would 
8U|iply the radiation for more than a 
hundred times os long. 

It is evident, then, that if cither of 
these processes were at work within 
the sun its mass and presumably also 
its size and brightness would have 
changed very little in the whole range 
of geological time, and it is generally 
believed among astrophysicists that one 
nr both of these strange things actually 
does happen. 

But until very recently the details 
have been completely obscure. 'Wtr 
know that under ordinary circumstances 


atoms are very stable structures indeed. 
Radioactive elements, to be sure, do 
break down automatically, emitting 
amounts of energy which, though great 
by any ordinary reckoning, are small in 
comparison with that which would re- 
sult from building atoms of equal 
weight out of hydrogen. But these ele- 
ments are present in very small propor- 
tions on earth and arc not abundant 
enough in the sun to show at all in its 
spectrum. Very little heat (in compari- 
son with the amounts here under con- 
sideration) can be proiluccd from all 
sources inside our planet, otherwise so 
much would escape to the. surface that 
it would he red hot all over. 

Most investigators therefore agree in 
supposing that the heut-lilM-rating pro- 
cess inside the sun and the other stars 
goes on faster at the very high temper- 
atures which priivail in their interiors 
than it would in colder mutter of the 
same composition. It looks at first .xight, 
though, as if this would make a star’s 
life extremely prerurioua. Heat gener- 
ated deej) inside a star must take a long 
time to work out to the .surface. Tlie 
actual amount produced per second in- 
side the .star mii.si lie so adjusted as to 
balance tills leakage. But gu]iposc that 
by any accident tlic star’s inferior grew 
a tenth hotter. Heat would then lie pro- 
duced more rapidly, faster than it could 
escape. Tlicn the inside of the star 
would tend to grow hotter, still more 
heat would be produced, and we might 
expect the star to end with an explosion 
of prodigious magnitude. 

T his would doubtless happen if the 
star was compelled by some super- 
natural force to remain at the same 
size. But an actual star, if the tempera- 
ture and pressure increase in its inte- 
rior, will expand and an expanding 
mass of gas tends to cimiI. Calculation 
shows that with actual conditions the 
cooling due to expansion would more 
than balance the initial heating and 
leave the sUr as a whole cooler than at 
the first, the excess of energy liberated 
being used up in expanding the sUr 
against its ovm gravitational attraction, 
llis cooling would diminish the rate of 
production of heat and so turn off the 
over-supply and remove the danger 
explosion. The first temporary expan- 
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Lait month two Krildng photo- 
graph* taken from the Mount 
Wilfon C^earvatory by the 
aatronomcr Ferdinand EUerman 
were ihown. At the right i* 
another, from the lamc view- 
point. A hail itorm b paning 
over PaMdcna, while at the 
right a patch of white marki 
the city of Glendale, hail cov- 
ered and ihining in the eun- 
light that penetrate* an opening 
in the cloud*. Farther *till, to 
the right of the picture, b the 
ocean beach line 30 mile* away 



eion would, however, go too far and be 
succeeded by a contraction, so that the 
star would be set into “pulsations,” 
swelling and shrinking. The Cepheid 


average but a few seconds before a pro- 
ton entered its nucleus and built it up 
into one of lithium (of atomic weight 
5). Further captures of electrons and 


should not be much of them present at 
any one time, while the longer lived and 
heavier ones up to oxygen should bo 
increasingly abundant. 


numerous class of stars, appear to be- 
have in just this way. 

Bui here another theoretical pitfall 
opens. It is possible that the pulsations 
may get out of control and become more 
and mure violent until the star breaks 
up. To escape this we must assume that 
the increased heat production docs not 
follow instantly upon a rise of tempera- 
ture but lags long enough to allow the 
expansion to take place (a few hours 
in the case of the sun and a few weeks 
or months for the giant stars). Sir 
Arthur Eddington favors this hypothe- 
sis; Sir James Jeans disagrees and at- 
tributes the beat production inside the 
stars to atoms heavier than any found 
on earth, which decay like the radioac- 
tive elements but more slowly. No one, 
however, until very recently, has made 
even a suggestion from the side of 
atomic theory how any such atom- 
building process could actually occur. 
An important paper by Professor At- 
kinson of Rutgers, which has just ap- 
peared, makes the first attempt. 

S TARTING with the recent wave 
theory of the constitution of atoms 
and their nuclei, he finds that at tem- 
peratures of 10,000,000 degrees or more 
a flying proton may sometimes hit the 
nucleus of a light atom in such a way 
that it goes in and sticks there, produc- 
ing a new atomic nucleus of greater 
charge and weight. By repetitions of 
this process and by the capture of elec- 
trons by nuclei in a corresponding man- 
ner, heavier atoms would gradually be 
built up. Under conditions such as 
might prevail in the interior of the sun 
an atom of helium would last on the 


atoms of weights 6 and 7 ; then atoms 
of beryllium, boron, and the heavier 
elements. By the time the process got 
as far as oxygen the intervals between 
further upbuilding* would increase to 
many millions of years and heavier 
atoms would be produced very slowly. 

If this was the whole story all the 
atoms of helium and the other light 
elements would soon be built up into 
carbon, nitrogen, and oxygen and 
things would come to a stop. But there 
is good reason to believe that one of the 
kinds of beryllium atoms (an isotope 
of atomic weight 8) is unstable, each 
nucleus of this sort breaking down after 
a considerable average interval into two 
helium nuclei. This affords a fresh sup- 
ply of helium and the prm’ess will go 
on anew with a steady formation of 
heavier atoms from the hydrogen, which 
it is assumed formed originally the main 
part of the mass if nut almost the whole, 
and of course with a steady liberation 
of the “packing energy” in the form of 
heat. The whole process of atomic syn- 
thesis should be very greatly speeded 
up with rising temperature, so that the 
heat production 'shows both the de- 
pendence on temperature and the time 
lag which are demanded on astronomi- 
cal grounds. A further and very strik- 
ing success of the theory is found in the 
fact that the strength of the lines in the 
solar spectrum indicates that lithium 
and beryllium are present in but small 
proportions, while the succeeding ele- 
ments up to oxygen are more and more 
abundant. This is just what is pre- 
dicted, for the lighter elements have 
such ^ort lives before their atoms get 
built up into heavier ones that there 


however, would ni>t have had lime to be 
formed in any considerable quantities 
in this manner, even during the whole 
life of the star, and it appears that some 
additional process of atom building not 
yet amenable to the theoretical discus- 
sion must be at work to produce them. 

T he temperature deep in the interior 
of the sun which will be required to 
keep it going by atom building is esti- 
mated by Professor Atkinson as about 
20,000,000 degrees, a value in agreement 
with the earlier calculations of Edding- 
ton if hydrogen is assumed to be the 
major constituent, as it certainly is on 
the sun’s surface. For other stars of the 
“main sequence,” ranging from those 
in Orion through Vega, Sirius, Procyon 
and the sun, to the faint red dwarfs, the 
calculated tem|>eraturc8 are of the some 
order of magnitude. 

Years of further study will be needed 
before the full consequences of this 
most interesting theory have been 
worked out. Its present preliminary 
statement may be much modified, but it 
is a ujtablc advance that a physical 
theory of the heat production within 
the stars has been propounded which 
not only explains many properties of 
the sure themselves but also accounts 
for peculiarities and the relative abun- 
dance of atoms of different kinds which 
have previously been entirely unex- 
plained. 

It is hardly necessary to add that in 
the present state of our knowledge 
other theories of the heat-producing 
process are also possible. Of one of 
these we hope soon to speak.— Loioell 
Obiervatoryt iFlofUaff, Arizona. 
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WINGS OVER THREE AMERICAS 

By W. I. VAN DUSEN 


F rom no point in the world can you Ainericaa— North. Central, and South, 

travel m» far or sm fasit, in one From Miami, Florida, a great eastern 
simple step, as you can Ittim the trunk line reaches 7500 miles down 

busy terminals of America’s interna- through the West Indies to Port of 

tional air transport system. .So rapidly .Spain, over the Guianas, and along the 

has the United States stretclied its south Atlantic to far-off Rio de Janeiro 


wings across a hemisphere, however, and Buenos Aires. South from Miami 

that few in this country realize tliul stretches the direct, continent-linking 

America has the largest air transport route, the longest over-seas airline in 

system in the wi>rld— the Pun American the world, striking directly across llie 

Airways' System- -the routes of wliich Caribiiean Sea 1350 miles to Colombia, 

link every country but two in the tliree stopping in Jamaica on the way. A 



fiitenwth i H ai oirfinecs bout a tscnlsrity of 


' idled nfai dmt surp sm i eatthdieund travel 


tliird route brings Havana 
within two hours; a fourth 
reaches the Bahamas, and a 
fifth wings over the Yucatan 
Straits to Salvador. 

Front Brownsville. Texas, 
the western trunk line reach- 
es through Mexico and Cen- 
tral America to the Panama 
Canal. There it branches, 
one route going eastward on 
a traitacontinental line to. 
Trinidad, the other going 
south to Peru and Chile, then 
turning east to hurdle the 
four-fflile-high, ice-capped 
peaks of the Andes to 
Buenoa Aires. 

Translated Into travel 
tenntt these routes mean that 
in ran single day of buy 
voyaj^ng you eon experience 
the lareof gay oM Havana; 
look upon &e mosaic fialds 
of Caba’i sugar cone; stop 


off in mystic, fascinating Haiti for 
lunch; marvel at the oldest cathedral 
in the New World, at Santo Domingo; 
and dine in a roof garden over-looking 
grim old Morru Castle. 

If you chiM>sc to go directly south 
from Florida, you land in quaint 
Jamaica tlie first night. Or. faring west- 
ward, lictween dawn and dusk you may 
explore western Cuba, pass over Yuca- 
tan Straits, gaze upon crumbling gray 
temples of the ancient Maya in the 
jungle vastnesH of Quintana Roo, and 
arrive in Salvador with time to spare 
for a stroll before dinner. Or, leaving 
from Brownsville, your first day will 
take you over the hills of Mexico, above 
ancient pyramids, tiirough toy-like Vera 
Cruz, and along a range of jungle-cov- 
ered mountains to Guatemala and Sal- 
vador. 

T he second day on the eastern route 
lies along the old Spanish Main, to 
old Bluebeard’s Castle in the Virgin 
Llands, to Antigua, Martinique, 
Guadeloupe, and then cosmopolitan 
Port of Spain at the cross-roads be- 
tween the New World and the Old. Or, 
going southward from Jamaica, your 
airliner brings you to Colombia and 
over the land of the San Bias Indians to 
the Panama ConaL 
From the west you explore the sipok- 
'ing range of volcanoes throngh Nlca-,^ 
ragua a^ Cdsu Rica, aoil between the 
blue Pacific and the incomparable hiUs 
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Roomy caUnt, Urgor than Pullmaa compartmonta, 
provida comfort for the intamadoaal air travakr 


lar have been conquered by the cn- 


and vaDeya of Panama to end 
your day In old Panama City or 
in Criatobal. The third day of 
flying carries yon through west- 
ern Colombia to Ecuador, the 
little republic perched on the 
equator along the glistening 
coast of which the sea still 
washes up “pieces of eight” — 
some ancient pirate’s treasure. 

Your fourth day brings you to 
Lima, “City of Kings” in the 
land of the aneient Incas, and 
then, on the sixth day, to Santi- 
ago, capital of Chile, nestling at 
the foot of the majestic Andes. 

The eastward route takes you 
through the Guianas, tiny bits 
of England, Holland, and 
France; on down the south At- 
lantic, over the 200-mile mouth 
of the Amazon River, Brazil, 
and the magnificent harbor of Rio de 
Janeiro. Another day and you pass 
Santos, the world's coffee port, over 
southern Brazil, the purple land of 
Uruguay, and arrive at Montevideo, re- 
sort center of a continent. Then after 
a cruise up the Plata River you reach 
Buenos Aires, third largest city in the 
western hemisphere and the Paris of 
the Americas. 

T O one who has journeyed to South 
America aboard slow-moving steam- 
ers, or overland over rough trails in 
jolting motor cars, erratic trains, or on 
creeping burros, the change wrought by 
these airliners is impressive. Swift and 
comfortable, they sail serenely over 
tropic jungles, endless miles of ocean, 
and rugged, sky-piercing mountains, 
dip into fascinating ports of lands 
yesterday’s traveler never reached, and 
peek int<i out of the way nooks and 
comers of this world of ours. Yet they 
speed you to your far-off destination in 
a few brief hours. 

When one considers the enormous 
barriers its planes hurdle every day, 
the reason why this great international 
system so early achieved world hiader- 
ship of air transport is obvious. Their 
pilots encounter conditions not en- 
countered on all of the airlines in the 
United States combined. On one route 
their planes pass through four seasons 
of the year — spring in New York, sum- 
mer in the West Indies, autumn in 
BraziL and winter in Buenos Aires — all 
within seven days. On another route the 
airliners cross the Caribbean Sea, fly- 
ing for seven hours without sight of 
land. On still another route, their planes 
fly from sea level and 90 degrees in the 
shade to 20,000 feet above sea level and 
38 degrees below zero, and back to sea 
level and summer heat, all in a single 
hour. 

While these conditions have been 
met» and mastered, by the planes and 
their pilots, obstacles just as spectacu- 


gineers on the ground. Over trackless 
wastes they have surveyed continent- 
linking air routes. Impenetrable jungle 
has been beaten back fur the building 
of airports and, in one instance, a 
mountain was leveled to provide a land- 
ing field for these international liners 
of the sky. As assistants tliey have had 
small armies of natives who had never 
seen an ocean liner nor a locomotive. 
Indians have trudged with gasoline on 
their backs through miles of dense 
jungle wilderness bringing supplies to 
refueiing points so that the passengers 
and mail might go through on unfail- 
ing schedules. 

Nearly a third of America’s aviation 
industry has been concentrated on this 
one job that demands rigid qualifica- 
tions both for men and material As 
these international airlines pioneered 
the first tri-motored airplanes to be 
used on airlines in the United States, 
so also have they encouraged develop- 


ment of even bigger and faster 
transports. Such efforts will 
culminate in tlie giant Pan 
American Flying Boat S-40 — a 
mammoth sea-going airliner and 
the largest commercial airplane 
in the world — ^which will carry 
40 passengers and a crew of five. 
This shi|) — for the trans-Carib- 
bean air line and to provide Pan 
America with marine flying 
equipment to match Europe’s 
advances — is now nearing com- 
pletion at the plant tif the Sikor- 
sky Aviation Corporation, in 
Connecticut. Greater speeds, 
more comfort for passengers, 
shorter trips between distant 
terminals through fewer stops 
for fuel, are 8«>mc of the objec- 
tives toward which new airliners 
are being developed. 

The operation of this great network 
of international air lines, reared on the 
trails blazed by Colonel Charles A. 
Lindbergh, is an example of the higlily 
organiz^ medium of transportation the 
airplane represents today. From the big 
terminals, a fleet of more than 100 mod- 
ern airliners, operating on split-second 
schedules and laden with passengers, 
mail, and express, ply between North 
and South America with impressive 
regularity. The fleet includes tri-mo- 
tured airplanes for 12 and 14 pas- 
sengers, twin-motored amphibions for 
eight persons, and giant twin-motored 
flying btiau with luxurious accommoda- 
tions for 24 and 32 passengers. In more 
than 20,000,000 passenger miles of fly- 
ing they have completed their schedule 
trips 99.67 times out of each possible 100. 

I N the huge storage hangars, the 
“round house” of the airlines, the 
giant airliners receive minute inspec- 


tions after each flight. A corps of in- 
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•peoton checks every inch of the 
planes; master mechanics go ever the 
motors; and an expert tests each of 
the instruments in the pilot’s cockpit. 
The machine is scrubbed with soap and 
water, and placed in perfect condition 
before it is accepted by the chief in- 
spector. At periodic intervals, the mo- 
tors are completely overhauled, and 
after a definite number of flying hours, 
the ship is disassembled and rebuilt. 

Little of this meticulous care is ever 
realized by the passenger as he watches 
the airliners ^ing drawn from the 
hangars, one every 30 minutes on some 
schedules. To set the wheels in motion 
he has simply stepped into any one of 
the ticket offices of the principal rail- 
way systems or a dependable travel 
bureau and asked for a “ticket to 
Buenos Aires,” or to any other of the 
90 ports served by the Pan American 
Airways System. Air fares over these 
international routes are approximately 
10 cents per mile — 25 dollars to 
Havana, 200 dollars to Panama, 603 
dollars to Rio de Janeiro. In some in- 
sunces the fares are actually less than 
steamer fares. 

F rom any principal city in the 
United States, then, the passenger is 
routed over the associated rail systems, 
or on the domestic airways, by the 
fastest connecting schedules to Miami 
or Brownsville. At these, the interna- 
tional terminals, he is met by an aero- 
car and transferred directly to the 
airport While he breakfasts in one of 
the dining rooms in the terminal sta- 
tion, his baggage is carefully weighed 
and stowed in a special compartment 
aboard the plane. Five minutes before 
scheduled departure time, a warning 
bell notifies the passenger his airliner 
is ready. A courteous, uniformed stew- 



Flying over continents, passengers 
may have thetr l un c h e on s In the air 


ard directs him to his seat, sees that 
he is comfortable, and hands him a 
morning paper as the plane taxies out 
to the end of the runway for the take- 
off. With his plane poised at one corner 
of the turf field, the pilot tests each of 
his motors. The Field Manager at the 
terminal station is also checking this 
last-minute inspection. When every- 
thing is satisfactory, a white light ap- 
pears, the motors roar, the great ship 
rolls down the field and climbs easily 
into the air, and the passenger is on 
his way. 

Another phase of back-stage activities 
which the passenger does not see is the 
operation of the “block-signal” system 
of radio control which guards tho plane 
over every mile of the course, just as 
the railroad train is directed on land. 

Not a little of the effort of the 
operators has been to improve con- 
ditions for the passengers and the 
international airliners provide luxuri- 



ous comfort for air travelera. Even in 
the tropics, the cabins of the planes are 
delighHuUy cool a thousand feet above 
the earth. Passing meal-hours in the air 
means no hard^p since full course 
luncheons are served from the buffet 
At destinations, attendants care for 
the passenger’s luggage, arrange it for 
inspection by customs ofiicials, and the 
whole process is speeded up to hardly 
more than a minute for the air pas- 
senger. The steward, who now becomes 
the passenger’s guide on land, is trained 
to supply any desired information about 
forei^ ports, see that he is vrell cared 
for at the hotel, and arrange sightseeing 
trips if desired. 

While the endless world these inter- 
national airlines open to the tourists 
strikes a romantic appeal, the spectacu- 
lar also rides with the air mail to these 
score and a half lands below the Rio 
Grande. Aboard the passenger trans- 
pons, tons of business correspondence 
— speeding the tempo of trade and com- 
merce — wing their way between the 
industrial centers of North America and 
the great commercial centers of the 
southern continent. Financial docu- 
ments, on the wing, save 15 days in- 
terest between southern capitals and 
New York; tranaporution of orders, 
sales reports, plans, blue prints, con- 
struction bids, dee^, commercial in- 
struments and the like by plane saves 
weeks over the fastest previous trans- 
port time. 

W ITH the recently established inter- 
national air express service in op- 
eration, export merchandise has like- 
wise taken wings through the Americas. 
Coffee samples from Brazil and auto- 
mobile parts from Michigan; assay ore 
from chile and radio tubes from New 
Jersey; diamonds from British Guiana 
and advertising literature from New 
York — these and a thousand other 
items pass each other along the high- 
ways of the sky, each on its own im- 
portant mission for the furtherance of 
inter-American trade and commerce. 
For a dollar and fifty cents a pound the 
Kansas manufacturer can speed his 
samples into Rio to beat his European 
rival to a keenly competitive market by 
a full week. The air express rates range 
from one dollar and fifty cents a pound 
to Rio de Janeiro, one dollar a pound 
to Panama, down to 25 cents a pound to 
Havana. 

In six weeks, vdiile the tourist may 
cover countries that would take him a 
full year to visit by any means other 
than the airplane, the business execu- 
tive can survey, and do business in, 20 
different countries with ample time for 
conferences in the larger cities. The 
same trip, with similar stop-overs, 
would require more than 16 months of 
steamer travel and twice the expendt- 
ture of money for transportation. 


SCIENCE LENDS A HAND TO THE RED CROSS 


W HILE science, that essential fac- 
tor in the advancement of civiliza- 
tion, can be held partially 
accountable for some forms of disaster, 
its application, likewise, can be credited 
with minimizing distress when calami- 
ties occur. Its progress has been marked 
by an increase of casualties in warfare, 
mine explosions, aviation, and so on, 
but its toll has been many times offset 
by its value to mankind. That fact is 
boldly in evidence in reviewing disaster 
reports and other activities of the 
American Red Cross, an organization 
which is constantly applying science in 
the prevention and relief of human 
suffering. 

This year marks the fiftieth anni- 
versary of the Red Cross in this coun- 
try. In tracing that organization's 
history, we get a perspective of nu- 
merous scientific discoveries that are 
beneficial in disaster relief work, and 
life-saving and first aid services. 

Contrast, for example, the facilities 
for transportation and communication 
existing ^ years ago to' those in use 
today. Consider the forward strides 
medicine has taken in the last half- 
century. Only in that way can the gen- 
erous contribution of science to Red 
Cross relief operations be fully realized. 

I N the relief agency’s infancy it often 
required many days for relief work- 
ers to reach the scene of disasters oc- 
curring lung distances from National 
Headquarters. Since that time man has, 
to some extent, conquered distance. 
Now, news of a disaster is flashed across 
the nation and Red Cross relief arrives 
by airplane or train in one third the 
former traveling time. Instantaneous 
communication and rapid travel have 
resulted in saving the lives of thousands 
injured in many disasters. Modern 
methods have made it possible to save 
hours when hours count the most. In 
no other way is this more strikingly 
shown than in the speedy delivery of 
antitoxins by air which often prevents 
the spread of disease in disaster-ridden 
sections. 

Many of the dangers in water sports 
have bMn removed by the application 
of scientific methods by the Red Cross 
life saving service. The society’s first 
aid service also relies on science in iu 
teaching of artificial respiration, emer- 
gency treatment, sanitation, and other 
health measures. 

Hie first American Red Cross came 
into being May 21, 1881, when a group 
of prominent men and women gathered 
in Washington, D. C, at the home of 


Miss Clara Barton, widely known f4ir 
her volunteer work during the Civil 
War. The meeting was an effort to se- 
cure this government’s approval of the 
Treaty of Geneva of 1864, when dele- 
gates of 12 nations met and created the 
first international Red Cross organiza- 
tion. At the Washington meeting. Miss 
Barton was elected the first president 
of the young American society. In less 
than one year from the date of that 
meeting, March 1, 1882, during the 
administration of President Arthur, the 
United States formally adhered to the 
Treaty of Geneva, which guaranteed 
protection of wounded in battle and 
jirovidcd a neutral flag for doctors, 
nurses, and hospitals during warfare. 

Twenty-five years later, in 1905, 
Congress issued a charier to the Ameri- 
can Red Cross. Miss Mabel T. Board- 
man, President Roosevelt, and Secre- 
tary of War Taft were largely re- 
sponsible for the Congressional Charter. 
Miss Boardman still is secretary of the 
organization. In the Congressional 
Charter of 1905, the powers of the 
American Red Cross were broadened to 
include duties in peace-times, such as 
disaster relief, health and safety work, 
and service to memlters of the nation’s 
armed forces. Nearly all Red Cross 
societies of the world now include 
peace-time work as well as service dur- 
ing warfare. 

At the age of 83 years, Clara Barton, 
who had headed the American Red Cross 
for 23 years, resigned. She had seen 
her goal reached, her efforts realized, 
and termed her retirement, “laying 
down her heavy burdens.” 

The American Red Cross today has 


bttrship has exceeded 4,000,000 annu- 
ally (or the lust several years, with 
more than 7,000,000 boys and girls of 
school age enrolled in the Junior Red 
Cross. 

John Barton Payne, American Red 
Cross chairman, also is the chairman 
of the board of governors of the League 
of Red Cross Societiis* which was cre- 
ated after the World War. 

O BSERVANCE of the fiftieth an- 
niversary was begun in Washing- 
ton on the evening of May 21. President 
Hoover, who is president of the Ameri- 
can Red Cross, was the principal 
speaker. Other addresses were delivered 
by Chairman Payne, who has headed 
the society for 10 years; Judge Max 
Huber of Switzerland, head of the In- 
ternational Committee of the Red 
Cross; and Miss Boardman, American 
Red Cross secretary. 

The greatest peace-time emergency 
in the history of the nation was handled 
by the Red Cross early in 1931. That 
disaster was the recent drought which 
affected more than a score of southern 
states. At the peak of the relief work 
mure than 2,000,000 drought sufferers 
were receiving assistance in some form 
from the Red Cross. Prior to the 
drought, the relief agency’s biggest as- 
signment was tiie Mississippi flood of 
which left several hundred thou- 
sand persons dependent upon Red 
Cross aid. A few decades ago no society 
in the world would have tackled such 
difficult relief jobs. But science has con- 
tributed generously to Red Cross op- 
erations. With its aid, the Red Cross 
has completed every task it ever under- 
took in its 50 years of service. 
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NEW PAINTS FROM SYNTHETIC RESINS 

By D. H. KILLEFFER 


W HEN Mother Nature put oil in 
tile seed of the flax plant and 
gave trees the power to heal their 
own wounds with balsam, the fickle old 
dame was probably not planning either 
of these things for use in the manufac- 
ture of paint and varnish. Fortunately, 
they chraced to be good for such pur- 
poses and for a great many centuries 
they have served very well, better at 
least than anything else. Better they 
were until, be it noted, just a little more 
than a decade ago when things 
began to happen in paint manu- 
facturing circles. 

Many fundamental changes 
have recently been revolutioniz- 
ing the industry of paint and 
varnish, and now the develop- 
ment of new synthetic resins to 
replace natural ones in varnish 
gives new values to protective 
coatings. From time immemorial 
varnish has been made by dis- 
solving natural resins in hot dry- 
ing oils. The result has yielded 
a coating of great beauty and 
value, but it has not met every 
requirement The effect of 
weather on varnishes has been 
particularly detrimental and 
few coatings have possessed 
both beauty and permanence 
under out-of-door conditions. In 
interior wwk such coatings have 
been much more satisfactory, but ordi- 
nary cleaning has materially shortened 
their lives because soap destroys iliem. 

T O get the story of this newest devel- 
opment straight, one must get some- 
thing of the background of the synthetic 
resin industry. Perhaps it is unfair to 
go back so far, but synthetic resins 
come into being as a result of a series 
of failures. First; there was the effort 
to make a super-disinfectant by combin- 
ing formaldehyde and phenol (carbolic 
add) which resulted inHead hi a gum- 
my mess fit only for the waste can. 
Later this failure was resurreoted and 
an attempt made to convert it into a 
substitute for shellac. This, too, failed 
for iartead of being a tractable, foaible, 
sololde resin, the product waa none of 
^teae. On the other hand, its very draw- 
boeka became advantages when proper- ' 
^.ai^pHed, and thus the now important 
of synthetic plasti<», of which 
familiar is BakeKte, came into 

bdng, ' 

The fnet that these resins possess the 


inherent characteristics of being bard, 
infusible, resistant to most chemical 
agents, and generally insoluble, led to 
the natural conclusion that if they could 
be incorporated in a varnish they might 
impart some of these desirable qualities 
to it. The problem of persuading them 
into a varnish mixture was a poser and 
for many years the only method of util- 
izing these valuable properties was by 
the use of a baked-on enamel or varnish 
which had a very limited field of use- 



group of panris aadM tsst coated with various 
tun and salt water in Florida 


fulness. Imagine baking the finish on a 
house or a steamship! 

Recently, however, ways have been 
found of so modifying the resin that it 
is soluble in china wood oil, for exam- 
ple. This combination yields a varnish 
similar in all respects to ordinary var- 
nishes but possessing greater durability, 
hardness, elasticity, resistance to wash- 
ing, and 80 on. Not only does the new 
type vomiak possess these valuable 
qualities, but it can be made to dry 
hard for a aecood coat in a time compa- 
rable with that required by lacquers. 

The following'pointa about the new 
vandahea are of ctmsiderable impor- 
tance: 

It is ap^ied and handled in jost the 
same way as ordinary varnish No 
special mdhpdo.axe requited. Voniah 
made with ayul^ resiaa b quite wa- 
terproof. Tlw lady pouring hot water . to damage by marine growths, such as 
on the diaiag-room table ia the adver- banwclet, seaweed, and so on. An ordi- 
tisementa has kaficiently impressed tw nary finlahed surface b quickly attack- 
all with the importance of thb property, ed and destroyed hj these agencies, hut 
As a matter df Liet, the coating stripp^ it has been ihowh by tevere nxpostlfit 
from a plate of glass ami properly d^ teste between high and low wster^on 


can be made into a bag both strong 
enough and tight enough to hold a pint 
of water for a week or more without 
leakage. This property b especially im- 
portant since one of the essential re- 
quirements of paint and varnbh b pro- 
tection of the material beneath from the 
weather. It b practicable to use a var- 
nish of this new type on boats or other 
woodwork that b continually in conuct 
with water, thua preventing the wood 
from becoming waterlogged. 

Ultra-violet light is one of the 
most potent agencies in the de- 
struction of protective coating 
> . films and the fact that the new 
synthetic phenolic resins will 
not allow it to pass greatly pro- 
longs the life of varnishes made 
with them when exposed to the 
sunlight. It seems that ultra- 
violet light greatly accelerates 
the destruction of paint films 
transparent to it by increasing 
in some way the activity of the 
oxygen in the air with which 
they are in contact. 

S INCE this new type of var- 
nish is resbtant to water, it 
is also highly resistant to the 
action of any destructive agen- 
cies dissolved in water. For ex- 
ample, ordinary floor coverings 
such as linoleum are likely to 
be seriously damaged if the charwoman 
who is washing them stops in the midst 
of her task to gossip with the elevator 
man. The protection of such a floor cov- 
ering by a quick drying varnish of this 
kind will prevent any damage to the 
floor even though the cleaning solution 
be left on it fur several hours instead of 
minutes, as in the example cited. 

Already reference has been made to 
the flexibility of the coating. This is an 
extremely important point as most var- 
nishes of high Inster made in the ordi- 
nary way from natural materiab are 
relatively brittle. The combination of 
brilliance and flexibility found in the 
new varnishes makes them equally ap- 
plicable to wood or metal for indoor 
or outdoor use. 

One of the most striking peouliorities 
of the new vonibhes is their resistance 
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An intereMing •ummary of rtnilti obtainad with diffarant Tarniihaa 


FlpridA coast that phenolic resin 
varnishes retain their loster and 
resist the destructive action of 
growths for as long as a year. 

Many of the recent industrial 
innovations have required that en- 
tirely new industries be set up to 
carry them out. This one is unique 
in tUs respect The new resins 
are king produced by an estab- 
lished manufacturer of phenolic 
resins, while the varnishes are be- 
ing made by established varnish 
m^ers in equipment to which 
tl»ey are already accustdmed. 

They are applied in the same way 
as other oil varnishes and may 
be used with similar well known 
limitations as the vehicle fur 
grinding pigmented paints. It is 
hardly fair to suggest that the 
new varnishes are a cure for all 
ills, but certainly they represent an im- 
portant advance in the paint and var- 
nish industry. 

T O fit this new development into the 
economic picture, one must consider 
the serious changes recently wrought 
in the paint industry by the develop- 
ment of nilro-celluluse lacquers. Having 
ihcir origins in the huge manufacture 
and use of smokeless powder during the 
World War, several factors contributed 
to the development of new u.ses for 
nitro-cellulose of which lacquers are 
of outstanding importance. Excess sup- 
plies of nitro-cellulose in the form of 
smokeless powder, multitudes of men 
trained in the technique of making and 
handling it, quantities of solvents for 
use with it, and a rudimentary knowl- 
edge of lacquers gained through the 
manufacture of dopes for airplane 
wings — each of these contributed to the 
original development of the lacquer 
industry. 

If one considers these causative fac- 
tors, it is perfectly obvious that this 
development from its very nature had 
to proceed originally outside of the es- 
tablished paint and varnish industry. 


Its growth has been rapid and the older 
industry has been hard put to it to keep 
itself abreast of affairs and prevent the 
new-comer from getting beyond control. 
The effort has been to acquire as large 
a part of the new business and tech- 
nique as possible to prevent it from 
growing out of bounds. 

In spite of this, oil varnishes and 
paints have been t«> an extent replaced 
liy the more convenient lacquers, and 
much equipment for the manufacture 
and handling of the former has been 
ren<iered obsolete. 

The claim of lacquers to special favor 
has been based on their convenience in 
use and now that new types of varnishes 
based on phenolic synthetic, resins have 
been shown to possess not only many of 
the convenience values of lacquers, but 
at the same time other valuable i|uali- 
tics not found in them, the rat*- of obso- 
lescence of varnish and paint niaiuifair- 
turiiig equipment is likely to lie much 
reduced. It is too early yet to say how 
far the new varnishes may go in reviving 
and rehabilitating the older industry 
and it seems probable that their effect 
will be rather to prevent oil paint and 
oil varnish from giving further ground 


to lacquers. Like everything else lac- 
quers have distinct limitations and also 
like everytliing else wlien newly intro- 
duced they have been promoted without 
as careful thought to these limits as 
should have been the case. Their great- 
est advantage has l>cen their speed of 
drying, amounting practically to a 
couple of hours where the older oil var- 
nishes sometimes required as much as 
a couple of days. 

This handicap of slow drying oil ffn- 
ishes is almost, if not entirely, offset by 
the peculiar effect of the new synthelio 
resin.H on oils. It is possible, using them, 
to prepare a varnish whose drying time 
is barely longer than that required to 
eva|M)rate out the solvent emb«)dird in 
it. This is not always necessary hut that 
it can be accomplislied places such var- 
nishes at least nearer to the lacquer 
class than the older, natural resin var- 
nishes and tiieir utlicr valuable, proper- 
ties — elasticity and resistance to weath- 
er, water, alkali, and marine growths - 
give tliem a place of real importance in 
the field of ffnlshes. 

AH in all one may look upon this lat- 
est development as of groat, perhaps 
vital, value to paint manufacturers. 





ARE SWIMMING POOLS A HEALTH MENACE? 

By ORSON D. MUNN 


P erhaps you have your own pri- 
vate swimming pool or hope to have 
one. Perhaps you swim in a friend’s 
pooL Or you may make use of a public 
or semi-public pool. It makes no dif- 
ference where you swim— rich man’s 
private pool, public pool, or even river, 
lake, ocean, or the old swimmin’ hole 
— ^you are always exposed to a certain 
amount of risk of infection by disease 
germs. 

S WIMMING pwls have been rather 
severely criticized by physicians 
within recent years. It generally is diffi- 
cult or impossible to trace a given in- 
fection definitely to a pool — one can 
always claim it was acquired elsewhere 
at about the same time. Nevertheless 
many infections, some of them serious, 
unquestionably do come from that 
source. For example, the swimmer— not 
necessarily in a pool, either, for natural 
bodies of water are often as badly con- 
taminated as artificial pools — may pick 
up some intestinal or skin infection. He 
may pick up typhoid fever. Without 
being aware of it he may be boarded 
and captured by any one of a variety of 
attf^ylococci ^ti^ on or in the ap- 
parantly olean water. Infections of the 
eye and nose are not uncommonly 
a^ired through bathing, especially 
nose infections due to inadequate knowl- 
edge of correct breathing. You will de- 
rive no added satisfaction from a stub- 


TVOW that bathina po<^ ara 
so rapitUy bacoming accas- 
siMe to almost the entire p^u- 
lation and private potds are 
being installed by the hundreds, || 
the subject of swimming pool || 
sanitation has come to the II 
Peopla who leldom or 
never have given the t 
dafinica thought are inquiring 
whacber swimming poob sre 
safe and sanitary or a health 
menace. An attempt was made 
to look into the quartion, with 
the outcome that no gane^u- 
tion could bt made; soma poob 
are saniury and some are noc 
If the accompanying article sets 
the reader thinking and investi- 
gating it will have served its 
origi^ purpoee. 


bom infection of the middle ear because 
your rather expensive specialist pro- 
nounces it a caae of otitis media. Again 
a persistent sinus infection may be your 
lot There is no such thing aa a 100 
percent irnnhary swim and, in fact, there 
never hah beei^ Relatively speaking this 
applies to pools good, b^ and worse, 
and to natural b^es of water u welL 
In all there ia aome riak. 

In Urge measure this is due not to 
the swimmi^ pool, private or public, 
but to the swimmer. Man is not natu- 
rally a awimming animal; he U dis- 


tinctly a land animal. In fact he even 
has to learn to swim, pointing to a long 
evolution wholly on Und and in the 
trees. This in itself would make no 
difference were it not that his body 
carries none of the natural protections 
possessed by aquatic animals. 

pAKE, for example, the alligator. 

sathing tubes are 

closed at the exterior of bis body by 
special muscles. Man cannot voluntarily 
close his nostrils, though the boy who 
pinches them together on jumping feet 
first into the water aids nature in 
avoiding forcible infection. The alli- 
gator’s COTS have little flaps or valves 
which close when he submerges, and 
keep the water out. Our ears remain 
wide open — unless we plug them, 
which is more or less of a nuisance. 
Even the respiratory Uact of the ’gator 
ia closed by a trap. He is corked up as 
tight as a bottle, the instant he dips 
bmeath the surface. The alligator is 
naturally adapted to an aquatic en- 
vironment in which man, Ucking the 
same adaptationa, U handicapped. Parts 
of his b^y — nose, throat, and so on, 
which arc not meant to be exposed to 
water (saliva U not the equivalent of 
water) — ^when assaulted by waterborne 
germs may gradually weaken, especially 
if the assault is long and frequent 

The aquatic mammals— eeals, whilea, 
walrus**, porpoises, beavers, a^ to on 
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— fiecrljr all have special appa- f 
ratUB for excluding the water. 

Man has no such provision ! 

whatever. To equal the aquatic 
animals he would be forced to | 
wear tampons in his ears, a 
clothespin on his nose, and 
keep his mouth shut. This he 
cannot do. 

No sane, practical person will 
urge people to stop swimming 
beMUse their ancestors climbed 
trees instead of living half the 
time under water. Only a crank 
would insist on this. What is 
“indicated” in the case, is a 
clearer realiution of the fact 
that there is an infection risk 
connected with going swim- 
ming, particularly in some arti- 
ficial places, and that there is 
need of a reasonable amount 
of intelligent co-operation with nature. 


When small natural bodies of water are used . 
they may be protected by chlorination from a 

e. no matter how often it is renewed. 


It is unfair to generalize very freely By many it is believed possible to eon- 
about the risk of infection connected trol the sanitatiuii of a large public 
with swimming pool bathing. There arc piHti, even when u.sed most inlen.sively 
all kinds of pools. A little investigation by the least int< lligent, least cleanly 


shows that very many make some such class of persons, within the limits of 

assumptions — glittering generalities— risk of ordinary life. Of course there 

as the following: (1) A swim in a lake is always a risk. But loo, there is al- 

or the ocean is perfectly safe and sani- ways a risk in everything- in lying in 

tary; (2) Public pools used by large Ixid or in walking downtown. In other 

numbers of people (especially if these words, if more than very occasional 


e of all sorts) are risky; (3) Private infection results fron 


ALL three of these generalities t 


niing pools it is pretty certainly some- 
body’.s fault. At least, this [Munt of view 
reflects the sttttem<'nts of many of the 


I unscientific as the notion defenders of swimming ptMtIs. 


that water is uncontaminated if it 
bubbles forth from the earth as a 
spring. First, it is quite possible to pick 
up wime infection at a crowded beach 
or even in the old swimmin’ hole. Sec- 


T<* maintain a pool in sanitary con- 
dition against heavy odds — against the 
expectoration of the swimmer, derived 
from his whole respiratory tract and 
certain to he heavily loaded with any 


ondly, germs do not distinguish between germs he may carry; again't uncleanli- 

the general public on the «)nc extreme ne.ss if he has taken only a perfunctory 

and the social register on the other; shower bath before entering the pool; 

putting aside prejudices based on class against open sores if he is willing and 


feeling, Mr. Vandercleef may be as able to conceal them from the watchful 
great a menace to the other swimmers eyes of tlic pool attendants: against 
a pool os Tom, Dick, and Harry, the very common practice of urinating 

provided he carries the right germs, in the water (unconscious if not olhcr- 

Thirdly.some of the most carelessly con- wise in a major proportion of all swim- 
ducted pools are privately owned (and niers of whatever status) and against 
privately mismanaged) while many of other contamination — seems almost an 
the public pools daily 
used by thousands are 
the safest risk because 
their management is 
under constant com- 
pulsion to keep them 
as sanitary as possible 
despite the large num- 
bera who swim in them. 

It it safer to use the 
same water in a pool — 
and thia is done idl over 
the country — for six 
months of even more, 
provided it is kept sci- 
entifically treated, than 
to use untreated water In many poob the watsr, la addidon to gmnlcMal ttoata 

from some sources k coudaaemfy fihatsd through sand and gravol filter 



In many poob tho water, la addidon to germicidal troatn 
b condnuonsly fihatad through sand and gravel filter 


impossible attainment. 

If he has not already 
done so, let the reader 
visit a large public 
pool, see thousands 
bathing at once, the 
water almost hidden 
by the bathers, note 
the wide variety of hu- 
man types and realize 
the equally wide vari- 
ety of personal cleanli- 
ness or lack of it in- 
evitably involved, and 
then wonder how it is 
possible to avoid an epi- 
demic. Filtering, steril- 
ization, and constant 
good housekeeping are 
relied on to accomplish 
chloro-boet” I" 

jority of pools the 
water is filtered. Others employ either 
the “fill and draw olT’ system or the 
“continuous fli>w through” system. Still 
others cond)ine these mcthi^s. 

T^R sterilization the methods most 
f in use are the addition of chlorine 
to the water, or of ozone, or the use 
of the ultra-violet ray. For houseclean- 
ing, various devices are used. These 
mechanically pick up the more con- 
spicuous matter which lodges in tlie 
bottom of the pool. A suction cleaner 
called a squeegee ii 
bottom by means of lines without the 
need of emptying the pool. Green scum 
or algae — small aquatic plants — are re- 
moved by the addition of small amounts 
ol copper sulfate or common blue 
vitriol, a practice employed in city 
reservoirs for the same purpose. Alum 
ri>agulates fine particles suspended in 
the water, causing them to sink more 
rapidly to the bottom where they are 
removed by the squeegee and the suc- 
tion of the outgoing water. The same 
chemical has long been used in city 
reservoirs to hasten the settling of s 
pended mud particles. What the bather 
really does is to swim in a mild solution 
of chemicals. It would seem that no 
ordinary germ could long survive in 
such a place. 

Caring fur a pool is a trade 
in itself, one requiring at- 
tendants who are capable of 
taking pains and actually in- 
terested in doing so. The com- 
modity known as intelligence 
is also required. Unremitting 
diligence is demanded. Not 
every workingman is capable 
of caring for a pool. In' the 
case of municipal pools local 
politics may prove as deadly 
a menace as the well known 
bacillus coU. This sutement 
may be an indiacretion but, if 
dassed as a scientific observa- 
beds tion, ;t may be left standing. 
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What do the doctors say about swim- 
ming pools? They have said a great 
deal — ^perhaps fully as much as the 
makers of pools and pool apparatus. 
These two groups are not always in full 
agreement but doctors do not condemn 
t^ swimming pool out of hand; nor, 
on the other hand, do the manufac- 
turers obscure all their dangers. 

Most of the discussion by medical 
men has appeared in medical journals 
which the general reader seldom or 
never sees. The reader who is especially 
interested may search the back hies of 
the Journal of the American Medical 
Aeiociation (Chicago). A still more 
special journal is Uie Journal of the 
Amertcon Association for Promoting 
Hygiene in Public Baths (New York). 

A great many physicians are rather 
doubtful about swimming pools. Here 
is a statement made at a meeting of 
the American Medical Association by 
Dr. Frederick E. Hasty of Nashville, 
with reference to diseases of the parana- 
sal sinuses, middle ear, and upper 


may be present in the particular swim- 
mer's nose. The infections are likely 
trarumitted from one individual to an- 
other during the swimming period be- 
fore the sterilisation process has time to 
influence the bacterial count material- 
ly." (The italics are ours.) 

We may place this last statement in 
juxtaposition to the statement previous- 
ly made, that the water of a properly 
cared for pool is really a mild chemical 
bath, sterile because germs cannot sur- 
vive in it. Since it takes an appreciable 
length of time to kill germs in most 
cases, antiseptics often being rated in 
value on the basb of the time they re- 
quire to do the killing, it seems to boil 
down in final analysis to a question of 
whether it is go^ logic and good 
science to assume that bacterial tests 
made on water which has lain chlori- 
nated or ozonated for many hours in a 
pool and which really has bad time to 
become sterile, may be taken as as- 
surance that disease germs spat out of 
the mouths and blown out of the noses 


ef the hundreds of bathiurs erowjkd Info 
a pool such as is shown in one of out 
flhwtrstions will not remain virulent 
long enough to be picked up in that con- 
dition by the other bathers. Apparently 
Or. Hasty thinks they may be picked 
up before they are killed, and many 
oUier physkiau agree with him. 

What happens, according to Dr. 
Hasty, is something like this: The 
water temporarily shrinks the mucous 
membranes adjacent to the openings of 
the ainuse^ water then geto in and 
brings bacteria to a region where in 
aU probability there is not a natural 
local resistonce to the bacteria. Hie 
same shrinking causes congestion of 
circulation and obstructs drainage from 
the sinuses that have become infected. 
The situation is then favorable for the 
development of the bacteria. When the 
nose is next blown vigorously the in- 
fection is spread to other cavities. 

T hus the swimmer now has a fine 
sinus infection, but when anyone 
ascribes it to swimming in a pool be 
may say it was only a coincidence. Of 
course, it might actually have been a 
coincidence. He cannot prove it was, but 
others cannot prove it wasn't. It is 
here, right between these two positions, 
that a lot of swimming pool dirty work 
(literally) geu by. 

In the meantime we have some 12,000 
or 13,000 swimming pools in the 
United States of America and the 
chances are we shall keep them, to- 
gether with whatever germs they pre- 
sent us. The pools are not likely to 
become very ^d, but they probably 
never will become very good, this side 
of Heaven and perfection. 

Careful persons may, however, use 
the judgment nature gave them and 
avoid a large part of the risk of infec- 
tion, without making such a bogey of 
swinuning that it is no longer any fun. 


respiratory tract “These 
infectkitts,*’ he says, “have 
become so frequent in re- 
cent years that almost 
every famQy has in one 
way or another been 
bnmght to grief as a re- 
sult of swimming." Con- 
tinuing he says, “The 
water in the pool during 
the time of swimming 
represents the combined 
washings, so to speak, of 
the mucous membrane of 
the Msal chambers and 
mwitA of every swimmer." 
Farther, “water in the ma- 
jority of swimmers geta 
well Into the nasal chw- 
bots^ rimrefere carrying 
with R the oontamination 
of die peel and at the 
same diM adding to the 
pod whatever .bacteria 
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FROM THE ARCHEOLOGIST’S NOTE BOOK 


A Qilneae Fnnareal Hone 

T he Chinese horse in the collections 
at the Museum of Fine ArU, Bos- 
ton, dates from the Tang Period (618- 
907 A.D.) and was probably made 
originally for the tomb of an emperor. 
The rich green and orange glaze char- 
acteristic of Tang pottery is enhanced 
in beauty by the opalescence acquired 
through burial. Among many known 



This Chlnsse hone in faltnce was 
amde for the tomb of an amparoe 


modek of horses recovered from ancient 
Chinese tombs this one is unique in the 
position of the animal. It is a cross 
between the Arabian and the Mongolian 
steed, with an exquisite Arabian head. 
It is two feet high. 

Early Peralan Inventions 

S IX leaves from the famous treatise 
on “ingenious geometrical con- 
trivances’* compiled by al-Jazari in 1206 


reigned in Amida from 1200 to 1222, 
are in the collection of the Museum of 
Fine Arts, Boston. The author was an 
inventor and seems to have been first 
and foremost a craftsman and secon- 


^ ~ 4 



darily an author. The importance in 
which this iMmk was held in the 13th 
and later centuries is attested by the 
many copies made of it. 

The original treatise, of which six 
leaves are in the Museum, contained 
articles on the construction of clocks; 
the construction of vessels and figures 
suitable for carousals; the construction 
of ewers and cups for bloodletting and 
washing; the construction of fountains 
in tanks, which change their form; per- 
petual flutes; the construction of in- 
struments for raising water from shal- 
low bodies of water, and from running 
water. The leaf shown (the sixth) rep- 
resents an apparatus for raising water 
by animal power. Al-Jazari prides him- 



Silkata dsposit was Mmoved from 
vase ihfl) by refiring in kiln, re* 
leasing the bMutiful design (abort) 


self that by means of this device the 
donkey is made to work all the time. 


Difficult Restoration 


T he Museum has a British Museum 
trained restorer of antiquities, Mr. 
W. J. Young. He succeeded in remov- 
ing an encrustation of silicates on a 
fine Greek vase. He fired it in a kiln 
heated to 450 degrees or just below 
the melting point of the glaze. The en- 
crusting salts were reduced and brushed 
off. A less dramatic but no less exacting 
piece of work was the reconstruction of 
an Ethiopian alabaster vase from the 
Soudan, discovered by Prof. Reisner. 
The silver top was badly crushed and 
corroded. The salts were reduced in an 
electrolytic bath, the fine detail was 
restored and the whole was reshaped. 


). by command and for the Grtuqid 
Sultan Mahmud, Malik-as-Salih, who 
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A SOLAR OBSERVATORY FOR THE AMATEUR 

Simple Instructions for Photographing the Sun and Its Eruptions 


B roadcasts ©i solar eruptions, 

like the more familiar radio pro- 
grams, are sent out on radiations 
of certain wavelengths. These wave- 
lengths are fixed by the nature of the 
luminous gases shot from the sun into 
space. Many leading astronomers, bas- 
ing their opinions ^th on observation 
and theory, believe that such eruptions 
sometimes shower the earth’s atmos- 
phere with electrified particles which 
set aglow the streamers of the aurora, 
produce intense magnetic storms, in- 
terfere with some forms of telegraphic 
communication and probably affect 
radio transmission. But the whole 
problem bristles with unanswered ques- 
tions and thus offers splendid oppor- 
tunities for research, in which amateurs 
with the simplest equipment may take 
an important part. 

In several papers 1 have given ob- 
servations and illustrations of such 
solar eruptions and explained how a 
■pectrohelioscope for detecting them 
visually can be constructed at moderate 
cost. Since describing one form of spec- 
trohelioscope in the Scikntikio Ameri- 
can* I have published a 
detailed description of 
an improved spectroheli- 
osGope, abeady built for 
use in more t^n 25 ob- 
servatories distributed 
around the earth.' All 
parts of this instrument 
except the grating can 
be made by amateurs, 
several of whom have 
undertaken the work. 

For those who want a 
still simpler and less 
expensive photographic 
outfit, which can be built 
without the aid of ma- 
chine tools, the follow- 
ing account of a small 
borixontal telescope and 
speetroheliograph may 
be of interest. In spite of 
the low cost, these instruments can be 
used for work of great importance in ito 
bearing on the nature of solar erup 
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tions and their possible influence on 
the earth.' 

The wavelengths used in radio com- 
munication are. of course, far too long 
to affect the eye. The red line of hydro- 
gen, of much shorter wavelength, is 
brilliantly visible in solar eruptions. 
This is the wavelength chiefly used with 
the spectrohelioscope, where we “tune 
in” by rotating the grating until this 
hydrogen line {Ha) falls on the second 
slit and forms the monochromatic image 
we observe. At the extreme violet end of 
the visible solar spectrum, where the wave- 
length is so short that it affects the eye 
too feebly for visual observations, are 
the calcium lines known as H and A.* 
These lines are easily photographed, 
and our speetroheliograph must be so 
designed that one of them (A is the 
stronger) can be isolated by a narrow 
slit. Our purpose is therefore to make 
photographs of the sun with calcium 
light, which is more intense than any 
other radiation in the flocculi scattered 
over its surface and of exceptional 
brightness in the eruptions mentioned 
above. For this reason the spectrohelio- 


We must have a fixed image of the 
sun, given by some such coelostat teles- 
cope as that described in the papers al- 
ready referred to, or by the still simpler 
and smaller instrument shown in Figure 
2. 1 am indebted to Mr. Russell W. Por- 
ter for the drawings in this paper and 
fur his help in designing these instru- 
ments. They were built by my assistant, 
Mr. L. R. Hitchcock, to whom credit is 
due for many elemenu in their design. 


5>feTKc,KtiiO(»«Ars --re It aeon eonooTA: 





r U A gsnwal view of the apparatus, which cons 
late littia solar o b servatory available to tha averaga 


graph is our only means of recording 
these invisible calcium clouds in the 
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B riefly suted, the coelostat teles- 
cope consists of three parts. The 
first of these is a piece of plane plate 
glass (C), about three inches square, 
selected by the method describe by 
Mr. Porter on page 52 of “Amateur 
Telescope Making” (second edition), 
and mounted with its face parallel to 
the earth’s axis. In most large coelostats 
this mirror (silvered on its front sur- 
face) is circular, but it is shown square 
in the sketch to save the necessity of 
cutting out a circular disk. Any glass 
Cutter can provide such a plate, but 
several pieces of glass must be tested 
in the manner described by Mr. Porter 
in order to find mirror 
blanks with a sufficient- 
ly flat surface. 

To reflect a beam of 
sunlight constantly upon 
the second mirror, the 
coelostat mirror must be 
mounted on a polar axis 
and rotated by a small 
clock-movement. The 
polar axis, as Figure 2 
shows, is a very simple 
affair, consisting merely 
of a straight steel rod 
(A) about 3/16 inch in 
diameter, attached to a 
square plate of brass or 
hard wood (B) that 
serves as a support for 
the mirror (C). A piece 
of sheet metal, bent in 
the shape shown in the 
drawing, is bored through its upper 
face to fit the polar axis, which rests 
against its lower face at (D). The 
upper end of the polar axis pastes 
through another piece of sheet metal 
and carries at iu extremity a pinion 
which engages with another pinion at- 
tached to the hour-shaft of a small brass 
clock movement. If the pinion on the 
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polar axis has four times as many teeth 
as that on the hour-shaft of the clock, ^ 

the polar axis will revolve once in 48 • -'»■ = • •' 

hours and the beam of sunlight from 
the coelostat mirror will be reflected 
in a fixed direction. 

As the drawing shows, the polar axis 
is inclined at an angle (L) equal to 
the latitude of the place where it is to 
be used. Its two sheet brass bearings 
are mounted on suitable blocks of 
metal or wood, which are attached to 
a rectangular base arranged to slide 
north or south on the underlying sup- 
port, a straight strip of wood serving 
as a guide. By fitting the pinion to a 
sleeve on the polar axis tight enough to 
drive by friction, but not too tight to 
permit the axis to be turned within the 
sleeve, the mirror can be rotated to the Figure 2: The codoiMt telescope in Figure 1 

proper angle to reflect the beam to the 

center of the second mirror, where it sixe of the solar image desired. A lens creasing distances from the lens by 

will be maintained by the clock. of 18 feet focal length will give a solar light ranging from violet to red. 

image about two inches in diameter. It is evident that when the calcium 

T he position of the coelostat, which the size of the original photograph floccull are to be photographed the 

may be used east or west (before or from which Figure 8 is reproducetl. violet image corresponding to the K 

after noon) of the second mirror (H) This is too large to be photographed line of calcium must be focused on the 

and lens (I), depends upon the altitude as a whole by this spcctroheliograph, first slit of the s|>ectroheliograph by the 

of the sun, and hence upon the latitude but as most of the calcium flocculi are method described below. Fur this pur- 
of' the site and the time of year. In confined within two zones covering a pose a focusing screw, with rod reach- 

the drawing, the sun (E) is shown high moderate range in solar latitude, and ing to a point near the spectrohelio- 

in the heavens, as in summer; in winter as the more important eruptive phe- graph, is provided. As for the telescope 

the sun is low, as indicated at F, and nomcna (for our purpose) usually oc- lens itself, it may be mounted in a 

the first mirror must be moved south cur not far from the center of the sun, wooden" support (with the convex sur- 

to some point near G in order to re- a two-inch image can be used if it is de- face toward the second mirror), at- 

flect the beam to the second mirror, sired to show the smaller flocculi on a tached to a sliding block, as shown in 

The second . mirror, three inches larger scale than a shorter focal length Figure 2. 

square, also carefully selected for flat- would give. However, a one-inch image, 

ness and silvered on iu front surface," given by a lens of nine feet local length, ^HE coelostat telescope should stand 
must have two motions, both controlled may be used if preferred. -■- in the open air on a pier about three 

from a distance. (See Figure 1.) It Perhaps it should be added that a feet high, as illustrated in Figure 1. To 

can be tipped about its horizontal axis single lens, even of this small aperture, protect it from the weather a waler- 
by an arm projecting down behind and cannot be expected to sbtiw very sharp proof wooden box, arranged to lift of! 

ending in a fork which sits astride a . details in white light, though sun-spots or to turn out of the way on hinges, 

curved cam. By rotating the cam-sup- may be seen with it. If of fairly good may be used. A heavy box rammed full 

port the mirror is inclined slightly, thus figure it serves perfectly, however, for of earth will serve very well for a pier, 

causing the sun’s image to move up or the photography of objects like the though a concrete pier, on a wider con- 

down the slit of the spcctroheliograph. flocculi with light of a single wave- crete base “floated” on sand to ab- 

Rotation of the vertical mirror-support length, because there is no overlapping sorb vibrations, is preferable. The 

by means of a second rod gives a slow of the countless images formed at in- spcctroheliograph, which must now be 

east or west motion of described, stands in a 

the solar image. Thus small shed to the 



any port of the sun can 
be centered on the slit. 

As the coelostat and 
second mirrors are 
nearly plane surfaces, 
they serve only to re- 
flect a parallel beam of 
sunlight consUntly in 
a ho^nul line to the 
mnth. The telescope 
proper consists merely 
of a single plano-con- 
vex lens (I) about one 
or two inches in di- 
ameter, of from 9 to 
18 feet focal length, 
depending upon the 


“Aiaatsar Talatceps Mak- 
iaa,- PUS IK. ^ 



FffiNW 3t Ths ipectrofieliograph in Figure 1 


north, at a distance 
fixed by the focal 
length of the telescope 
lens. 

Figure 3, which 
shows the optical parts 
of the spectrohelio- 
graph, should serve to 
make its operation 
clear. The image of the 
sun, entering the shed 
through an opening, 
falls on the slit S,, 
seen here (and I- 
Figure 4y from the in- 
side, and in Figure 5 


•All parts nads of wood 
miy ba prtvsntsd Irem 


rsttd. 
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in poiition. Above tbem is m panlldl to the Moond «M 4 thia bnu 

flat atrip of iheet steel acrew* plate reeu on the enda of two acrewa 

ed to the underside of the (shown in Figure 4) againat which it 

box that oarries the optical is held by a spring pressing on its upper 

parts. Thus this box can be aide. When the lid of the prism box la 

moved on the balls smoothly removed a slight adjustment of one of 
across the solar image by any these screws will suffice to secure paral- 
driving mechanism ^ving lelism, as explained below, 
uniform motion. A very sim- 
ple hydraulic device for this T^tlSMS and Mirrors. The flint gloss 
purpose Is described below. JT prism is of 60 degree angle, 1 ^ inches 
Let ru now imagine the high, with faces one inch wide. It can be 
image of the sun focused on purchased from the Gaertner Scientific 


purpose Is described below. JL prism is of 60 degree angle, 1 ^ inches 
.j Let tm now imagine the high, with faces one inch wide. It can be 

.. j j ,• * image of the sun focused on purchased from the Gaertner Scientific 

Pigar, 4. Fim and swmnd dus. from north g, S. set CorporaUon, 1201 Wrightwood Avenue, 

exactly on the calcium line Chicago, where lenses (and mirrors if 

from the outside. The diverging beam of K, after this region of the spectrum has desired) of a better qu^ty than those 

white light then meete the plano-convex been focused on iu Jaws.' The plate- generally supplied by oculists can also 

specucle lens L,, about 1^^ inches in holder is put in position, the slide be obtained.' Its simple mounting is 

diameter and of 15 inches focal length, drawn, and the driving mechanism shown in Figure 3. After loosening the 

mounted with its convex face toward the started. As the slit S, passes over the bar that clamps it in place, the prism is 

prism P. As the lens is supposed to be sun’s image it crosses the various in- routed back and forth until the violet 

set at a distance from the slit equal to visible calcium floccull, in each of which end of the spectrum falls at the position 
its focal length (for the violet light of the dark calcium line K is traversed by of minimum deviation on the photogra- 

the K line), a parallel beam emerges a bright line determined in length by the phic plate. This adjustment is ei^y 

from it, and is dispersed by the prism, width of the area of luminous vapor, made by forming an image of the sun 
The short difluse spectrum on the first slit S„ (opened 

thus formed falls upon the mir- widely so as to give a brilliant 

ror M„ a square or circular ,■ ' spectrum), removing the cover 


a bright line determined in length by the phic plate. This adjustment is easily 
width of the area of luminous vapor, made by forming an image of the sun 


ror M„ a square or circular • ^ " ' ''* ' 

piece of selMted plau glass, • ' ‘ \ ' 

silvered on its front surface. - 'f* { ' 

This sends the dispersed light • ■' e 

to the lens I 4 , which is exactly A ^ 

similar to L„ and is mounted { ) *l|xi 

on the same support, so that . s |'| “ 

both can be moved together ^ sSwiBiJILj ' " ‘"lUl -- 7 " 

toward or from the slits for ar w ■"*■•** . 

focusing. A distinct image of ^ ' 

the spectrum is thus formed on n-- - '.i-- 

the brass plate, hinged at one Pigur* Jt Slits and plate holder, from the south 

end, that carries the second slit 

Sf. When this plate bearing the second Thus a monochromatic image of the found to 
slit is swung out of the way, the spec- sun in calcium light will be formed on gtop, and 
u-iud falls upon a ]ihotographic plate the plate by the counties .;uccccs;v= , 


slit is swung out of the way, the spec- 
u-iud fails upon a ]ihotographic plate 


on the first slit S,, (opened 
widely so as to give a brilliant 
spectrum), removing the cover 
of the prism box, and placing a 
piece of white card in the plane 
0 of the photographic plate. As- 

R g Burning the plane mirror M, 
W to be in the right position to 
-p- * intercept the dispersed beam 
from the prism, and set at such 
‘ an angle as to reflect it through 
the camera lens Li, the inuge 
of the spectrum on the card is 
b watched while the prism is ro- 

tated. The spectrum will be 
found to move toward the slit S,, then to 
stop, and then to move in the opposite 


held in s plate-holder mounted at a fixed images of the narrow second slit, which . tht suthor lu'tti Uiat ^‘ths ulnc^'^mu (i, 

position beyond it. In this way, with the excludes aU light except that due to 


vdiole apparatus at rest, photographs of calcium. 


the solar spectrum c 


Certain details of construction and prirashmid'iw VtS>x'’too 


adjustment may now be given, 
the adjustments First Slit. As the second slit !>• is not 
e how the instru- adjusUble, the first slit S, must be pro- 


of tlw srtieU was submlttsa to tht Ottrtntr 
BcItatlSe Corporation, which atatad that a 
ulaacopa lana for the coaloatat, of the quality 


itisused-Allofthepartsenumerat- yided with several adjustments. The J?c“i.l:{th,1riiu“t‘« 


ed above, excepting the support for the jaws are straight, about 1^4 inches long, 

fixed photographic plate-holder, are bevelled at an angle of 45 degrees on SoiianJ ObS" 

fastened to a flat plate, which may be of their inner faces (toward the prism), 

three-ply wood, stiffened by the wooden one jaw fixed, the other mov- 

sides and ends (shown here as trans- able with a fine screw (C, ff,, . ... - 

parent for clearness) of the enclosing Figures 4 and 5). In practice, 

box that excludes extraneous light, but the width of the slit is about 

more advantageously of metal. Under 0.003 inch. TTie brass plate 

this box, near the slit end, is the cross- (D, Figure 4) that carries 

plate CC. carrying below it two wooden the whole slit ia movable . 

Vs, lined with sheet steel. The metal horiionully by a second 

Ueas of the Vs rest on one inch steel (E) working against a 

balls, shown in Figure 6 , which runs apriDg. This is for setting the 
in similai Vs on this fixed base-plate, A line on the second slit, so 

fastened to the supporting pier. Near that a range of motion of 

the othw end of the base plate are two one eighth inch will suffice. 

more steel baRsi-in this case running, fo moke the X line exactly 

not in Vs, but on horixontal plates of «a sitiwr slit esosss bed- 

sheet steel. Stops at the ends and two pbotwsoh. 

parallel guidM>vent the balls from 

dropping out, but do not constrain them • Pigart €t Boss pbia ( 


eo-dssns flint kUn prism IH 
sritb fscss oos mcli srids. will e 
dolltrt. Oat inch bslls. priced 
hardwart itors ia Naw York, «rs 


prism IH lncb« bi|^ 
■rids, witreost about ^ 
ills, priced at a retail 
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dinetion, u the prim continues to turn mall rectangular window 

in the same direction. The point where (A) in the brau plate that 

the yiolet end of the spectrum stops be* carries the second slit, 

fore reversing its motion is the position through which the violet 

of minimum deviation. The mirror Mi region of the spectrum 

should be set so as to receive all of the can be seen. Hie line se- 

violet light and to send the extreme lected for setting is the 

violet to the second slit when the prism iron line A 4325.9, ( F'igure 

is thus adjusted. The final visual ad- 7), in my instrument 

justment should be made by watching about nine sixteenths of 

the spectrum through a magnifier, after an inch to the right of K. 

narrowing the first slit. As K is not This distance is accurate- 

easily seen by most eyes, a region in the ly measured on a photo- 

violet nearer the blue will serve for this graph of tlie solar spec- 

adjustment and the next, which is to trum, where X 4325.9 and 

move the two lenses until this part of K are practically at the 

the spectrum is in sharp focus on the same focus. A pair of small 

second slit. The next step is to incline wire pointers (B, B, Fig- 

the first slit toward right or left until ure 5), (pieces of wire figure 7: The violet end of the solar spectrum, 

the lines of the spectrum are nearly bent to a right angle), at- showing ultra-violet region to the left, str^ 

parallel with the second slit. As the tached to the upper and H and K lines (center) at the limit of the visible 

lines are curved, the second slif must lower ends of the right- region, and iron line at wavelength 4i2S.9 ong- 

be curved to match them. hand slit-jaw and project- strom units on which the pointer* are set when 

ing to the right just far the calcium line K u on the second sUt. Enlarged 

A djustments or Second SlU. At enough to place their ver- dimnmer. from originM negetiv. 

L this point we may turn to phologra- tical tips at the correct 

phy. The hinged plate carrying the distance from K, arc observed through a Figure 5) which holds it in contact with 

second slit having been swung out of magnifier. The first slit is moved as a a piece of felt cemented to the brass 

the way, a few exposures are made to whole by the screw (E) and the spec- plate that carried the second slit, but 

learn the time needed to give the right trum moves with it. When the two point- cut away opposite the slit-jaws over an 

density at the H and K lines, where ers coincide with the line X 4325.9 the K area large enough to transmit the 

ordinary plates ore less sensitive than lino must be on tlie second slit, assum- images of the spectrum and the sun. 

in the blue. Then a second series of ing the measurements and adjustments The pressure of the springs (F, F, Fig- 

exposures, between which the lenses arc to bo correct A small brass plate (D, ure 5) that hold the plate-holder against 

moved alx>ut one eighth of an inch Figure 5), moving easily and made to the felt must not Iw great enough to 

each time, will quickly bring these strong slip under a groove at the base of the interfere with the .smooth and uniform 

lines into sharp focus on the plate. With right slit-jaw, is then slid over the win- motion of the driving-mechanism, 

the aid of a pair of dividers the radius duw to exclude from the plate all light 

of curvature of the K line can be de- except that of the K line, which now T^IVING Mechanism. It is not as 

tennined and the jaws of the second slit passes through the second slit. U easy as one might suppose to pro- 

Sa formed to fit the line. It should be Focus of Solar Image, The solar duee perf(«tly uniform motion. The 
added that these jaws are bevelled on image must now be f<M:used on the first spectrobeliograph, because of the nar- 

the outside (toward the photographic slit for calcium (K) light. Look at the row slit before the photographic plate, 

plate) , so as to present a plane black- image on a white card held against the has an uncanny way of showing any ir- 

ened face to the incoming spectrum and slit-jaws through a piece of red or yel- regularities, which appear as lines or 

thus prevent reflections.' kiw glass, and focus the lens of the coel- bands across the monochromatic image 

Aa the K line ia practically invisible, telescope until it appears sharply of the sun. After using many driving 

the problem of setting it on the second defined. Then move the sun’s image devices at the Kenwood, Yerkes, and 

slit remains. The two jaws of the second until il» loyier edge is at the middle of Mount Wilson Observatories, I recom- 

slit are fixed in position, at a distance the first slit, which should be radial mend for the ])resent instrument an ex- 

apart of about 0.(K)3 inch. To the right, to the disk. Look at the upper edge of tremely simple hydraulic arrangement 

(toward the first slit, Figure 5) is a the spectrum with a magnifier, and fo- similar to that employed in my earliest 

cus the coelostat lens (by moving it work with the spectrobeliograph 40 




ttgmre it Pho t ogr ap h of sun, showing calcfum 
iomP and UpoUr suiMpot (noor odgt) 


in the violet. Proceed from this point 
photographically, moving the lens north 

about one fourth of an inch 

between exposures, until an 
image of the spectrum is 
obtained which is sharp on 
this edge at the position of 
the K line. 

Plate-holder, In order to 
keep the plate as close as 
possible to the jaws of the 
second slit, a thin plate- 
holder is needed. A very 
good one for this purpose 
is of light sheet metal and 
Ukes a plate about 2% by 
m inches. This is mounted 
; edgs) in s wooden support (G, 


years ago. It consists of a vertical cylin- 
der (Figure 3), in its simplest form 
merely a circular brass tube about 
inches in diameter and 4^^ inches high. 
In this a piston of lead slides easily. A 
piston rod, passing loosely through a 
hole ill a bar above it, carries the lead 
driving weights and serves as a guide 
and 08 a means of communicating mo- 
tion to the spectrobeliograph by the aid 
of a thin steel tape or wire. The cylinder 
is nearly filled with liquid, which may 
be a thin oil or a half-and-half mixture 
of glycerine and water, which will not 
freeze. A counterweight, hanging from a 
pulley on the opposite side of the spec- 
troheliograph, keeps the upe taut. 
The sp^Js regulated by thm boles 
(Please turn to page 283) 


COTTON STALKS, A NEW SOURCE OF RAYON 

By PETER A. CARMICHAEL 


T here was a Ume when the south* 
ern cotton planter was of the 
wealthiest elm of American citi- 
zens. To-day he has to struggle to make 
ends meet, and it is by no means un- 
common for him to wind up his year 
with a loss. So adverse were the condi- 
tions he had to face the past season 
that in some cases, as the winter trav- 
eler to Florida may have observed, 
he did not even trouble to gather his 
crop. 

The great development and popu- 
larization of rayon has been largely 
responsible for these changes. But 
where rayon has been the rival of 
cotton in the past, it now promises to 
be the rescuer of it. 

In a series of experiments directed 
by the Univeraity of North Carolina 
ihe past year, and still in progress, 
it has been found that the entire cot- ■ 
ton plant is capable of utilization in I 
the manufacture of rayon. Lint cot- I 
ton is a highly desirable source of I 
cellulose, the basic material from || 
which rayon is produced, but be* ^ 
cause of its cost, the use of it in the | 
rayon industry at present u compar- ^ 
atively slight. The North Carolina I 
experiments, however, give promise \ 
of an output of cellulose costing only 
about one twentieth of what it now 
costa to supply that material from 
the lint. The successful application 
of the method followed in ^ese ex- 
perimenu, which are now well ad- 
vanced and which have yielded re- 
sults believed to be of great impor- 
tance, would revolutionize the coltuii- 
growing industry. I 


for rayon making is spruce, and the 
supply of that, while ample lor present 
ne^s, is by no means so abundant as to 
leave the rayon industry without thought 
nl future sources. To grow a spruce tree 
to the size at which it can best be util- 
ized for rayon manufacture requires 



manufiicturing centers, the work is now 
in progress which promises to supply 
a material that will not only supplement 
wood pulp but may take its place alto- 
gether. The experiments, directed by 
Professor Frank K. Cameron, are being 
carried out simultaneously in the uni- 
versity’s laboratories and on a cotton 
plantation of several thousand acres 
near Rockingham, North Carolina. 
This plantation is owned by one of 
Professor Cameron’s students, Nich- 
olas W. Dockery, and the latter’s 
mother. Young Mr. Dockery is in 
charge of the experiments on the 
farm and, to facilitate the work, he 
has established a well equipped aux- 
iliary laboratory there. 

B y present methods, cotton is 
produced only with considerable 
care and expense. It must be planted 
in rows some four feet apart. It re- 
quires much cultivation, in the form 
of tliinning and plowing, during the 
growing season. When harvest time 
comes it is picked, almost entirely 
by hand — a very tedious process — 
and then ginned. The stalks are left 
standing in the field, being thought 
worthless except for refertilizing the 
soil out of which they grew. 

This is changed from first to last 
in the North Carolina project. In 
that project the whole plant — stalk, 
lint, seed, and all, except the roots — 
is utilized. It is mowed like hay and 
then baled without either picking or 
’ ginning. The mass in its entirety is 
I then available for conversion into 
’ its constituent subsUnces, of which 
I the main one is cellulose, and there- 


1 tlie Unit^ States 


after the cellulose is ready to be 
turned into rayon. 


comes from wood pulp. The process, 
briefiy described, is to extract the 
pulp, ot cellulose, by means of a 
chemical treatment which dissolves out 
the lignin, fata, resins, and other ma- 
terial! ; then to treat the cellulose with 
other chemical agents — the principal 
one of these now used is sodium hydrox- 
ide— and finally to force the resulting 
viscous substance through exceedingly 
fine perforations somewhat like those of 
g sprinkler. Tiny threads emerge, are 
dri^ and then are so nearly like silk 
in appearance that it is almost impos- 
sible to disthiguish some varieties of 
dioa firom silk. These are woven into 
rayon fabrics. 

It happens that the wood best suited 


Mr. Dockery, whose cotton italks arc be- 
ing made him rayoa in the experimsots 

many years. It is evident that with the 
industry expanding at its present rate — 
and just now there are prospecto of 
great new advances for rayon, which 
promise an altogether new textile re- 
sembling wool-^mething may soon 
have to be found to supplement spruce. 
With cotton cellulose available at one 
twentieth of its present cost, it would 
appear that the problem of a sourte of 
raw material hiui been permanently 
settled. 

In the chemistry department of the. 
University of North Cmlina, near the 
cottoo-pTodudng lands and the rayon- 


The stalk is no problem in the pro- 
duction of cellulose, being itself high 
in content of that materiaL but the 
seeds have raised considerable difficulty 
for the experimenters, just os they did 
for cotton growers and manufacturers 
before Eli Whitney invented the cotton 
gin. The cotton s^ is very valuable 
for tho fats and oils which it contains, 
as it is one of the chief sources of ma- 
terial for making soap, glycerine, and 
cooking oila. Besides these, it yields a 
variety of other products, ranging from 
fertilizer and cattle feed to a aul^tute 
for olive oil. To-day the seed la worth 
abont one fifth as much os the lint, yet 
there was a time when it was thrown' 
away or destroyed — ^before seientifio re- 
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March had found way* of reclaiming 
the oily center which it contains. 

It is because of their value that the 
seeds are a problem. Their content must 
either be recovered from the pulping 
process or else preserved by some other 
means, in order that the utmost may be 
realized from the present undertaking. 

It is possible, though exactly how 
practicable is yet to be determined, to 
put the whole plant, including seeds, 
through the pulping process and then 
recover the seed oil. The latter is then 
available for soap making. By further 
chemical treatment and rerinemenl the 
experimenters hope to restore jt for 
all of its present uses. 

O N the other hand, the seed cun be 
saved by ginning, without, how- 
ever, the necessity of continuing the 
slow and expensive operation of pick- 
ing the cotton. In this case the entire 
harvested plant is put through a gin. 
G)n8iderable trash from the stalk may 
be mixed with the lint when the latter 
comes out, but that is of no conse- 
quence, since the whole mass, exclusive 
of the seeds, is then turned into the 
pulp mill. This has been found practi- 
cable, in these experiments, with the 
use of an ordinary gin. 

Lint c<itton is probably the richest 
of all sources of cellulose. It is in (act 
almost entirely cellulose, showing, on 
the Carolina plantation, a content of 
about 95 percent of that substance. In 
tests performed there and at the univer- 
sity on samples gathered by the hun- 
dred each week during the 1930 grow- 
ing season, a content of approximately 
60 percent for the whole plant, lint 
included, was found. The yield from 
spruce is approximately 52 ]ierccnt. 

All the tests so far made in these in- 
vestigations have been made on cotton 
plants grown in the manner now aintost 
.universally followed. That is, these 
plants were grown in rows of the usual 
width and with the customary amount of 
cultivation. However, the experimenters 
propose an entirely new way of pro- 
ducing the crop, and this is one of the 
features of their project. 

Instead of planting in rows as at 
present, they are going to sow or broad- 
cast the seed, like small grain. Now, 
plants that are crowded mature faster 
than others, as do animals and human 
beings as well. This means that the cot- 
ton stalks should produce more lint, rel- 
ative to the size of the plant, than they 
do now, and as a consequence the ex- 
perimenters believe the cellulose yield 
from the whole plant will be increased to 
about 65 percent. There already exists 
some experimenul evidence in support 
of theM expectations. 

Under the present methods of culti- 
vation young Mr- Dockery’s lands aver- 
aged some 2300 pounds of cotton and 
sulk per acre the past season. Under 


the broadcast-planting method it 
is conservatively estimated that 
the yield will be .5000 pounds. If 
tile present yield of lint alone 
were turned into cellulose, the 
output of the latter would be 
about 330 pounds per acre. But 
if the stalks and all were thus 
converted, the cellulose yield, 
counting 5000 pounds of crop to 
the acre, would be some 3250 
pounds — or 10 times as much. 

Another way of planting is also 
to be tried next season. The seeds 
will lie drilled into the soil in 
rows very clo.se together, like 
wheat. 

Under either broadcasting or 
this kind of planting, it will be 
unnecessary to <lo any cultivating 
whatever. But without cultivating, 
the soil is likely to produce a big 
crop of wci-ds amidst the cotton, 
and so reduce the output of the 
latter. The experbienters are 
ready to meet this obstacle, how- 
ever, by planting broom sedge or 
some similar grass along with the cot- 
ton to rout out the wmtds. Brmim sedge, 
being a hardy, fast-spreading plant, 
tlwarfs weeds; moreover, it is high in 
cellulose content, and will be harvested 
along with the cotton and turned into 
cellulose also. 

I N addition to the immensely increu.«ed 
yield expected from either of thesi- 
ways of planting, there is a prospect of 
a great saving in the method of harvest- 
ing. Instead of picking the cotton by 
hand and leaving the stalks standing in 
the field, it will be (Kissible, as was 
found last year, to gather the whole 
plant by mowing it down with power- 
driven reapers. It will then be com- 
pressed into bales and shipped to the 
pulp mill. All this will lie done by a 



Test tubes showing step* >n the conver- 
sion of entire cotton plants into rayon 


few hands in only a small fraction of 
the time that it now takes a field lull of 
humls to accomplish the same result. 

On the lands where the investigation 
was made during the past season, it 
costs an average of approximately 23 
dollars an acre to produce the crop 
by the old method. After making all 
reasonable allowance.s, based on con- 
siderable experience in cotton growing, 
Mr. Dockery lielievcs that prmluction in 
tile new style will cost only about one 
half as much. Since a cellulose output 
nearly 10 times that of lint is promi^, 
and since it is expected to cost only 
half as much, the net effect should be a 
celliilost; costing just one twentieth, ap- 
proximately, of the present figure. It is 
not diniciilt to judge the advantage 


this would mean to the rayon industry. 



In dm txpcrhBMU*, tbs cotton b olls, stalks, and iUl— bos been cut by bond. 
Should the procsss prove commercially practkoble, inncblAss would do the work 
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Aflar mowing, th* cotton pUnti am haulocl away and balad withont dthar 
pkkfaig or gimiing. Tha ptoeam of harvaiting ii diui gtaady timplifitd 


clitef aowoe* of ootUm. Our eiporta ol 
it exceed thoae of anythisf elao tra 
send away— including autemobUea, oll^ 
wheat, and machinery. But India Md 
Egypt have long been compethora with 
ua, and to^ay Ruaaia ia making a bid 
for the same autua. It b believed likely 
that still other paru of the world where 
very cheap labor can be had will be- 
fore long turn to the prodncUon of 
cotton. These include portions of Africa 
outside of Egypt; Spain, where ex- 
perimental pr^uction ia reported under 
way; and possibly South America. 

W ITH the demand at home dwin- 
dling and with the prospect of 
losing our export markets to rivals 
abroad, it ia evident that the outlook 
for cotton ia anything but bright But 
if some new use could be found for it 
and if some means were discovered 


Nor is this all. Cotton ia regarded as 
the choicest raw material for the pro- 
duction of rayon, but the cost of it 
has heretofore restricted ita use to 
the production of the more ex- 
pensive rayon goods. Should it 
prove a competitor with wood 
pulp, as the Carolina venture 
strongly indicates it can do, then 
a generally higher quality of 
rayon could be expected. In ad- 
dition to this, the investigators 
are of the opinion that an even 
higher grade of cotton cellulose 
can be produced by their methods. 

T he development of this en- 
terprise to anything like the 
degree that appears open to it, 
would mean nothing less than a 
revolution in agriculture in most I 
of the cotton-growing states. At | 
the present time cotton culture in 
the southeast, the region where it 
had flourished for a hundred 
years prior to the World War, is 
in an alarming state and one that 
promises to grow even worse. 

Three different conditions threat- 


whereby it could be produced at less 
future manufacture of cotton goods, cost, the whole complexion of the prob- 

Finally, there is the growing threat lem would change. Aitd if such a 

of the expansion of cotton pr^uction project as the North Carolina chemists 
abroad. We are still one of the world’s have under way should turn out to be 
the success which the results so far in- 
■ - ' dicate it will be, the problem would 

vanish. 

Exploitation of this project would 
also mean the replacement of many 
farm hands by machinery and, in con- 
sequence, probably some fundamental 
change in the tenant system, a bane 
which has given the southeast no end 


labor now does the work. Most of the 
labor that would then be needed would 
probably move from farm to farm, fol- 
lowing the course of the crop's devel- 
opment, as is done in the western wheat 
fields. 

This and the other changes which 
would be brought about by the new 
methods would put cotton farming on 
an entirely new basis. Altogether, these, 
changes would doubtless be the biggest 
thing in the history of cotton since the 
invention of the gin, more than a cen- 
tury ago. 



en to make its snccessful con- 
tinuance in the southeast impossible. 

One of these is the above-mentioned 
expkiUtion of rayon itself. The rapid 
development of that textile has cut 
heavily into the use of cotton fabrics, 
with the result that the demand for 
raw cotton has greatly declined. 

A second such element is the now 
probable development of a machine for 
picking cotton. This machine is said 
to operate best on level lands. It would 
be especially adaptable to the plains 
of the southwest, where cotton more 
derimUe because of iu longer fiber 
than that of the Mutheast is already 
a leadilig drop. The saving from it 
would be immense, and the section that 



cooM best eMloy it would be the sec- Balm of pinti as they cease from the fieU compared whh hlOm of Bat oad^ 
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A conplaud hippopotamui exhibit, ihowing tha great itrcngth of the motIcL By a ipedal ile-hairing treatment. 

The colored traiulucetit artificial chin maket poedbla perfect reproduction the hair ii tranaferred to ccUulohl 


CELLULOID TAXIDERMY 


A MEMBER of the technical staff 
of the Field Museum of Natural 
Hietory, Mr. L L. Walters, has 
discovered Uiat, in uxidermy, the condi- 
tions of natural coloration can be pro- 
duced by using pimnents added to a 
translucent material. This is generally 
known as the “celluloid process,” al- 
though, strictly speaking, celluloid is 
only one of ^ mater^s that have 
been employed. 

The colon are prepared by adding 
pigment to a cellulose solution; ceilu- 
loM nitrate, cellulose acetate, or pyroxy- 
Hn'Is ^erally used. The color is thus 
appQed in the mold and not to the fin- 
ish easL Each colored mixture is sp- 
iled or painted in iu proper location 


on the interior surface of the mold. Af- 
ter this work is completed, layers of 
other materials such as cloth and wirc- 
cloth are added for further strength 
and support. The replica, entirely com- 
plete as to coloration, is then removed 
from the mold. 

To extend these methods to mammal 
work, the variation from the regular 
procedure retjuires a method which pro- 
vides for the correct transference of 
the hair. It first calls for the construc- 
tion of an armature or frame and a clay 
figure in the ordinary way. The skin, 
in a freshened, soft, plump condition, is 
adjusted on a form. Hie molding ma- 
terial entirely surrounds the individual 
hairs and takes an exact impression of 


the skin surface between. When the 
mold U completed and reinforced and 
the interior clay structure removed, the 
skin remains attached to the mold by 
the embedded hair. Through de-hairing 
treatments, &uch as are in use in tan- 
ning Operations, the tissues surround- 
ing the hair roots are acted upon and 
the skin detached and removed from 
the mold. The mold then presents an 
accurate negative of the skin surface 
with the root of each hair protruding 
and exposed. The colors are prepared 
and applied in the usual manner, the 
liquid cellulose acetate or nitrate sur- 
rounding each hair root. On the evapo- 
ration of .tbe solvent, the hair is left 
embedded in Uk* solidified materiaL 

SSI 




TAMING A DEADLY OCCUPATIONAL DISEASE 


S ilicosis, defined by the dnctora 
as a “fibrosis of the lungs induced 
by the inhalation of dust containing 
free silica,” is perhaps the most import- 
ant of all our occupational diseases and 
one of the most deadly. An occupational 
disease has been defined as “morbid re- 
sults of occupational activity traceable 
to specific causes or labor conditions, 
and followed by more or less incapacity 
for work.” In a city like New York, 
which is indeed “founded on a rock,” 
the rock driller and blaster are essen- 
tial to construction work. These men 
carry on their noisy operations year 
in and year out, with the full knowl- 
edge that in the end they may be 
seized by tuberculosis, an aftermath 
of silicosis. What they probably do 
not realize is that if they remain in 
this occupation even a few years, the 
injuries they sustain may be per- 


S ILICOSIS is not limited to rock 
drillers, but also occurs in work- 
ers who do hard rock metal mining, 
granite cutting, metal grinding, and 
sandblasting. Much attention has 
been given to the subject by eminent 
doctors and industrial hygienists, 
and New York has proved to be an 
ideal place to carry on practical in- 
vestigations, owing to the type of 
rock which gives the greatest pos- 
sible chance for injury. The hi^y 
variable micaceous schist is very 
massive and rich in quarts. 

The Silicosis Committee, composed 
of nine doctors and experts,, made a 


study of 208 rock drillers, blasters, and 
excavators and found that silicosis was 
present in 118 men, or 57 percent. Their 
recommendations were as follows : 

“1. The prohibition by law of all dry 
drilling, making it compulsory for em- 
ployers to discard the present dry jack 
hammer and supply the rock drillers 
with jack hammers having water sup- 
ply attachments; 2. Installation of dust 



Dust cop at the boss of each driU is a^ 
tachod to an air SNCtioa systaas by a hoto 


and sludge collectors, or attachments to 
drilling machines; 3. Adequate ventila- 
tion in tunnel work; 4. Proper spacing 
of drillers so as to reduce the dust con- 
centration in given areas.” 

It is interesting to note that 27 pat- 
ents for dust and sludge collectors have 
already been issued. 

Mr. George S. Kelley, construction 
engineer for the George J. Atwell Foun- 
dation Company, New York City, at- 
tacked the problem and has suc- 
ceeded in making a “man size” 
demonstration with the co-operation 
of the State Department of Labor; 
the Industrial Department of Hy- 
giene, Metropolitan Life Insurance 
Co.; and the Harvard School of 
Public Health. The expenses of the 
installation were borne by the Metro- 
politan Life Insurance Co. and the 
tests were conducted through the 
courtesy of Starrett Brothers and 
Eken, contractors for the excavation 
for a new building for the life in- 
surance company. The work involves 
the removal of 80,000 cubic feet of 
rock. 

A round each jack-hammer drill 
. is a casing or hood in the shape 
of a truncated cone with a flat top. 
It is made in two parts, which are 
kept closed by a spring. A piece of 
two-inch pipe is fitted to the cone 
and adapted to receive the clamp of 
a suction hose. Hie drill steel rotates 
freely in a one and one-quarter inch 
hole in the top. ''' 

Mr. Kelley employs a high suction 
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to {onn an air seal so that not only is 
the air which issues from the hole with- 
drawn, but in addition a very strong 
current of air is drawn through the 
space between the hood and the drill. 
With this strong suction it was found 
that the cuttings can be removed from 
t!ie bole so rapidly that the cutting 
speed of the drill is increased and the 
particles are of large size because they 
do not drop back into the hole to be 
ground under the face of the bit. In 
addition there is no dust lying on the 
ground surface to be stirred up by the 
operator's feet or subsequent blasting 
operations. The exhausted air dis. 
charges into u dust collecting system 
which removes the fine material so as 
to present no health hazard at the street 
level. 

Our diagram shows the way the drills 
are honked up. The lot which is. being 
excavated is completely surrounded by 


the heavier particles fall by 
gravity. The air, still laden 
with its freight of line rock 
dust, passes through air cham- 
bers having dcfleetors and wa- 
ter sprays. Part of the dust 
falls into a sludge tank im- 
mediately in front of tlic work- 



top of the opposite page. The 
air, now laden witli only the 
finest dust pa: 
through filters m the squt 
column at the right and i.^ 
passed out into the open air, 
purged of all its dust. The 
sludge passes from the 
sludge tank and the filtering 
tank to the open sludge tank 
at tliH left for ultimate dis- 



Using a standard <if sub; “P showing method of attaching the 

dust concentration deter- suction hose. It requires no adjustment 



□ 



Section showing edge of excavated area and the location of dust control equip- 
ment, hose distributor with outlets, and hose running to dust caps and drills 


It was demonstrated that dry drilling 
with this system is superior to wet drill- 
ing for the prevention of silico.sis. This 
method t -lu allows fur the use of the 
full available pressure. 

As soon as the Department of Labor 
w satisfied that the results are entirely 
satisfactory and after elieckiiig by the 
scientists who have been watching the 
experiment.s, it is well within the limits 
Ilf probability that this tiiethod of drill- 
ing will cause a new code to b«‘ ordered 
nilar 

all roek-ilrilling operations, 
if, as i." often the case, the new plan 
saves the contractor money, so much 
the hotter. 

The Altman Foundation lias fur- 


a 10-inch pipe. At every 40 feel in this mined from previous studies of tlic nished the necessary funds to conduct 

line is a 6-inch <iutlet which leads to a health Iiazard associated with rock dust the elahorate studies carried on by the 

distributor, or manifold wliich has ten it was found tliat a miniiii'im Wow of Silicosis Committee. The study was in- 

2-inch outlets, to which ten hoses for the 60 cubic feet per minute was necessary stigated and the physical examination 

individual drill hoods are attached. The to control the dust hazard as.>.ocialed of ilie workers carried out hy the In- 
air suction is provided by a General with rock drilling. Uperating at this air diisirial De|>arlmcnt of the In-titulc of 

Electric centrifugal compres.sor with a Wow the efficiency of the eolleetion of Public Health of Columbia University, 

capacity of 3500 cubic feet per minute cuttings from the drill was very liigli The medical report was prepared by 

at one and one-quurter pounds pressure, and with 25 drills operating, as much as Dr. Adelaide Ross Sniitli of the above 

The plan view shows the mechanism two tons of ground material have Inien named department. The New York Tu- 

of the dust collector. The dust-laden air collected in eight hours. This hy-prodiiot ben ulosis and Health Ass 



COMBATING MAGNETISM IN WATCHES 



Magnatfam Ji an otdiiiaty watcli at 
tractt hainpring to balaneo arm 


C ONSIDERING the delicacy of their 
worka and the continuity of their 
operation, year in and year out, 
watches are given perhaps the least at- 
tention of any mechanism in wide use 
today. The owner of any reasonably 
good watch will carry it in the warmth 
of his person during the day, through 
all his varied duties and exercises, no 
matter how arduous, will wind it at ir- 
regular intervals, lay it upon a cold 
dressing table, and expect it still to 
keep fairly good, if not perfect, time. 
Fortunately it can do this, for watch- 
makers have combined in moder 
watches ruggedness and good time- 
keeping quidities; and for many years 
have so constructed the balance wheel 
and hairspring — the watch's heart 
which oscillates at the almost unbe- 
lievable rate of 157,680,000 times an- 
nually — that they withstand normal 
changes of temperature. The question of 
magnetism, however, has been more 
baffling. 

There is no surer way of obuining 
poor time-keeping quality from a watch 
than to place it for a fraction of a sec- 
ond in a magnetic field strong enough 
to magnetise its steel parts permanently. 

O NCE a watch has been magnetised, 
its usefulness as a time-keeper is 
destroyed until it is demagnetized. Such 
demagnetization can be accomplished 
by placing the watch in an air-core 
solenoid excited by altemaUng current 
and then drawing the watch rapidly 
away from the solenoid. However, in 
order to demagnetise the watch com- 
pletely, it is usually necessary to disas- 
semble the entire watch movement and 
demagnetise each part separately. Be- 
cause of the extremely harmful effect 
of magnetic fields, anyone owning a 
high-grade watch has always b^ 
wam^ against carrying it near electri- 
cal apparatus where it may be influ- 
enced by strong magnetic fields. 

A watch consists of essentially four 
elements: (1) the driving power or the 
mainspring; (2) the train of gears that 
transmit the power from the maia- 
sptlng; (3) the escapement; and (4) 
the balgiice wheel and hairspring. Ilie 
most essential part of a watch is the hal- 


By GEORGE P. LUCKEY 


ance wheel and hairspring, a periodic 
system which, in the standard watch of 
today, oscillates vrith a frequency of 
18,000 vibrations per hour. The time- 
keeping qualities in a watch are deter- 
mined by the constancy of the vibra- 
tions of the balance wheel and hair- 
spring, and the rate at which the power 
is released to the balance wheel and 
hairspring is governed by their period 
of oscillation. Anything which disturlw 
this period of oscillation directly affects 
the time-keeping qualities of the watch. 

A watch to pass railroad inspection 



Msgtistiwn of stssl hairtprinis and 
lack of maunatisBi of Blinvar wrings 
— aubjectad to sama magnatk fiald 


must keep time within 30 seconds a 
week. In a week there are 604^00 sec- 
onds and thus a watch to keep time 
within 30 seconds a week is operating 
with an accuracy of .005 percent or bet- 
ter. From this it can be seen that rela- 
tively slight disturbances affecting the 
period of the balance wheel and hair- 
spring may cause a considerable effect 
in the time-keeping accuracy of a watch. 

A watch movement of necessity con- 
tains a large number of steel parts used 
both as springs and as bearing and 
wearing swfaces. Such parts, hi the 
conventional watch, are the mainspring, 
winding and siting mechanism, stem 
work, piniCns, parts of the escapement 
and balance, a^ the hairspring. Steel 
was heretofore necessary in these paito 
both because of iu elasticity and be- 
cause no other material could be prae- 



Then it no harmful magnetic of- 
fset batwMn BUnvor watch part* 


tically used to furnish the long wear 
necessary. 

The hairspring of the watch has bean . 
made of steel because of the elastic 
qualities which are required. The steel 
used has the defect common to procti- 
cally all metals: its elasticity is influ- 
enced by temperature, becoming strong- 
er when cold and weaker when warm. 
This defect, which would make a watch 
run fast when cold and slow when 
warm, is compensated for by making a 
balance wheel in which the arm of the 
balar and the inside of the balant 
made of steel and the outside 
im of brass. The rim of the bal- 
cut on opposite sides near the 
that this rim acta as a bi-metallic 
the free end moving in towards 
when warm and moving out 
when cold. Then by properly weightii _ 
the balance wheel with screws a watch 



Steel filings cluster about bi-me^ 
aiiic beieiice wiieei but not about 
a solid ring mono-inetallic wheel 


movement is obtained which will keep 
perfect time independent of normal 
variations in teraperatnro. 

If a watch is magnetted in a strong 
field, the most strO^ effect observed 
is that between the hairspring and the 
balance arm. In orda that the mechan- 
ism may be contained in a small space, 
the hairspring is placed directly above 
the balance arm. If the balance and 
haiispring becoiM magnetised to t^ 
fullest extent, the baluce am wiH'at- 
tract the balrsiffing witii such foi«e 
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that th« bainpring lies directly on the 
balance arm and stops the morement of 
the balance. 

In case these steel parts are not so 
highly magnetised, a few coils of the 
hainpring may touch the balance arm 
or at certain times or in certain posi- 
tions a coil of the hairspring may rub 
on the balance arm. When this occurs, 
the time-keeping becomes extremely er- 
ratic. Even if the hairspring is not mag- 
netisable, there would still remain a 
strong effect due to magnetism between 
the Glance arm and any magnetized 
steel parts. 

I T can be seen, then, that in order to 
construct a watch movement which 
would not be strongly affected by mag- 
netism, the first essential would be to 
obtain a balance wheel and hairspring 
containing no material that could be 
permanently magnetized. However, such 
material must have the same or better 
physical characteristics than those used 
in conventional watches. As stated 
above, the predominating effect of tem- 
perature on a watch is due to the change 
in the elasticity of the steel hairspring. 
In case the elasticity did not change, the 
change in size of the hairspring due to 
an increase in temperature would cause 
the spring to become slightly stronger 
so that the watch with such a hairspring 
would gain about a second a day for a 
change in temperature of 1 degree Foli- 
renheit. The expansion of the balance 
wheel, due to the same increase in tem- 
perature, would cause the watch to run 
slow approximately the same amount. 
These two effects could, by proper 
choke of the material of the balance 
wheel, be made to compensate each 
other. Thus if it were possible to obtain 
a hairspring In which the elasticity is 
not changed with temperature, it would 
be possible to use a non-magnetic mate- 
rial of the correct coefficient «if expan- 
sion for the balance wheel and the worst 
effects mentioned above as due to mag- 
netism would be eliminated. 

A HAIRSPRING material which hw 
these quaUfications is found in 
Elinvar, a nkkel-chromium-steel alloy 
developed by Dr. Guillaume, Director 
of the International Bureau of Weights 
and Measurements, who is well known 
because of his invention of Invar. Elin- 
var haa the elastic qualities of the best 
grade of hairspring steel, and further, 
ha elasticity over the normal range of 
temperature experienced by watches 
can, by proper selection, be made prac- 
tically constant so that when it is used 
with the ppoper type of non-magnetic 
solid balance wheel, the errors due to 
the effect of temperature are as sUght 
or lest than, those experienced with 
grade watches using a spUt bi- 
metallie balance wheel to compensate 
for temperature effecu on a steel hair- 


spring. Elinvar though attracted by a 
magnet will not become permanently 
magnetized. Since a non-magnetic bal- 
ance wheel can be used, the major ef- 
fects of magnetism can be eliminated. 

In addition to minimizing the effect 
of magnetism, the combination of an 
Elinvar hairspring with a solid non- 
magnetic balance wheel has other ad- 
vantages over the conventional bi-metal- 
lie balance and carbon steel hairspring. 



nates one of the serious difficulties ex- 
perienced with steel hairsprings. In 
order to obtain proper time-keeping 
quality in a watch held in any position, 
it is essential that the balance wheel 
be accurately poised to obviate any in- 
fluence by gravitation. A bi-metallic bal- 
ance has a spUt rim and because of the 
movement of this rim with changes in 
temperature, it is difficult to poise this 
balance wheel properly and keep it 
poised when affected by jars, vibrations, 
and changes in temperatun. These 
troubles are eliminated when, because 
of the Elinvar hairspring, a solid bal- 
ance wheel can be used. 

E xperiments have been carried 
on for a number of years witli 
Elinvar hairsprings and mono-metalUc 
balances with the view of eliminating, 
as far as possible, the effects of mag- 
netism and, at llie same time, retaining 
the necessary good qualities of the steel 
used throughout the watch. These ex- 
periments have resulted in the produc- 
tion of a watch movement which is only 
slightly affected even if all the steel 
parts in the watch arc permanently 
magnetized to the greatest degree. 

The Elinvar watches, after magneti- 
zation, have all their steel parts mag- 
netized to the greatest degree and such 
a watch is sufficiently magnetized so 
that if it is placed in proximity to a 
watch with a bi-metallic balance, it 
wiU greatly influence the latter’s rate. 

It must, of course, he considered that 
the watches used in tlie experimenu 
mentioned have been tested after mag- 
nedaation and not while remaining 



bi-metallk and Elinvar watches to 
magnetism at varioiu temporaturcs 



continuously in a strong magnetic 
field. It is very doubtful whether a 
watch can be constructed from con- 
ventional materials and be made to run 
and keep lime in tlic strongest mag- 
netic fields. The effect of lliu eddy 
currents alone, induced in the balance 
due to its high speed of rotation, would 
in all probability cause sufficient re- 
tardation to affect the time-keeping'of a 
watch greatly. It should be remembered, 
however, that no wuteh is apt to be 
placed permanently in a magnetic field 
and that an Elinvar watch when momen- 
tarily placed in a magnetic field will not 
be noticeably affected. 

From the results of tlie tests it has 
been shown that the Elinvar hair- 
spring and mono-metallic balance 
equipped watch offers to the electrical 
engineer or to men working around 
electrical machinery a new possibility 
in obtaining accurate time. It is no 
longer necessary to avoid carrying such 
a watch into the close proximity of a 
magnetic field and even though the 
watch may be slightly influenced while 
in a strong magnetic field, it will keep 
as good time afterwards as before, 
whereas the qrdina^ watch would be 
useless. 





WHEN A SUNBEAM SPLITS 

B7 Z. MOOR 



M ost people in using a magnifying 
glass, or in looking through a 
badly glazed window, will have 
noticed that the outlines of objects be- 
come not only blurred, but colored. 
They appear to be sur- 
rounded by a belt of light, 
red at one edge and violet 
at the other. When bright 
sunlight shines obliquely 
through a window it often 
casts similarly colored lights 
on the wall. 'Hiia colored belt 
is, in a very imperfect form, 
what is called the spectrum. 

Actually, sunlight is com- 
posed of seven different col- 
ors, all blending to form 
white. The perfect spectrum, 
secured by directing a beam 
of light through a series of 
lenses and prisms, shows 
seven parallel belts of red, 
orange, yellow, green, blue, 
indigo, and violet. 

Srcuring a perfect spectrum is really 
a simple business, provided the forma- 
tion of the spcctrunr is understood. It 
is due to the fact that the rays bend 
when passing from one medium into 
another of different density, as from air 
into glass. Its action in passing from air 
into glass may be compared to that of 
a platoon of soldien xnandiing obliquely 
across the borderline between a smooth 
grass field and a plowed area. The body 
moves in a straight line until it reaches 
the plowed ground, but as soon as the 
first man finds himself on more diffi- 
cult ground his pace decreases. As a 
result the outside man gains a little 
before he too encounters the rough 
patch. Then his pace decreases in the 
same way. The result is that the front 


line has wheeled slightly around the 
first man to compensate for the fact that 
the outside man has moved a little 
farther, as shown In the diagram. As 
each line crosses into the plowed field, 
the same thing occurs, so that when 
half the troop is on the grass and the 
remainder on the plowed part, the long 
line of soldiers is bent toward the cen- 
ter of the field. When the troop passes 
from the plowed field back again to 
the grass, the line bends again, this 
lime in lha opposite direction, as walk- 
ing becomes easier. 

Precisely the same thing happens to 
a beam of light passing through a block 
of glass. It strikes the surface of the 
glass, and bends toward the normal — a 
line drawn at right angles to the surface 
of the glass at the point where the light 
enters. It passes tlvough the glass in a 
straight line, and then comes out into 
the air, when it is bent again, this time 


The seven colors making up sunlight 
all have different wavelengd^s, red having 
the longest and violet the shortest. The 
result is that in passing through glass 
they are all bent in differing amounts, 
giving the colors of the rainbow. A 
crude analogy of this can be made if 
you think of the colors as seven men, 
the man on the extreme left being very 
powerful, and on the right, very weak, 
the intermediate men being arranged 
according to strength. If these men walk 
side by side across our old friend the 
plowed field, the weakest will find his 
strength uxed most by the sudden 
change from smooth grass to broken 
sod. He will turn toward the normal a 
little more than the next man, who is 
slightly stronger, while the strongest 
man will turn least. The result is ^at 
the seven spread out. 



An exact onolegyi Whan li^ 
enters a denser medium, like 
glaas, at on on^ it is bent 
or i^roctedi for the tame 
reason a "colnmn of squads” 
entering on rough ground at 
on ongla is pertly turned ■ 
boeausa tha velocity is lass 

away from the perpendicular line. 

In each case, it is bent through 
exactly the same angle, though of 
course In opposite directions. If 
the block of glass has parallel 
edges, the ray emerging there- 
fore takes the same direction as 
the ray entering, but it bos bwn 
pushed, as it were, to one side. 
The same would happen in the 
cate of the soldiers. 


This is what happens to the seven 
colors in sunlight in passing through a 
plate of glass. If the walls of 
the glass are parallel, how- 
ever, the divergence rectifies 
itself as the light emerges. 
The obvious thing to do, then, 
is to use a glass block with 
sides that are nut parallel, a 
triangular glass known as a 
prism. By shining a light 
through such a glass we se- 
cure the same effect as we 
should by marching our sol- 
diers across a triangular 
plowed field: the line is bent 
twice, once in going on it 
and again in leaving it, and 
both are in the some direc- 
n. 

To secure a perfect spec- 



Whan the boom of 1^ laavoi tfaa giM 
its origiaal diroo^ is tostorod to it 
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Fof tfiit timple rxp«tiiiM&t • cominoD froMad bulb will work. lamp within 
an old cardboard boa, cutting narrow (about Mb inch) tlit oppouta filamant 


plate or film, can be used to overcome 


tram, a beam of is directed 
through a prism. Sun rayi are moat 
■nitable, as these are always practically 
parallel, but often it is inconvenient to 
use daylight, and a parallel beam must 
be produced artificially. An electric 
bulb Is enclosed in a box (see diagram) 
with a narrow slit in it and the bright 
beam of light from the slit is m^e 
parallel by using a convex lens placed 
at a distance from the light equal to 
its focal length. ( At the correct distance 
the circle of light transmitted through 
the lens will have about the same dia- 
meter as the lens itself. — Ed.) 

T he parallel beam now passes 
through the prism, which splits it 
up into its seven parts, and if the light 
is allowed to fall on a white screen the 
seven colors will be seen, though very 
blurred and overlapping in places. In 
order to sharpen the outline, the light 
passes through the second lens which 
focuses it on the screen. The result is 
seven little belts of light, each one, as 
a matter of fact, a colored reproduction 
of the original slit of light. 

This is the true spectrum. 

Such an arrangement of 
lenses with a prism is com- 
bined into the more refined 
instrument known as the 
spectroscope, which is also 
fitted with an eye-piece. By 
looking through this at any 
light the spectrum can clear- 
ly be seen. 

The importance of the in- 
strument lies in the fact that 
all light is not composed of 
the same seven colors. If you look 
through the spectroscope at the flame of 
a burning piece of sulfur, you will see 
only one color, a solitary yellow streak. 
The fact that all burning elements have 
different spectra, either in the color or 
positions of the lights, has proved of 
great value to analysts. When chemical 
aiuklyais fails, a spectrum of the sub- 
stance will often reveal its constituents. 
In some cases the spectroscope reveals 
such dny traces of a substance as to be 
otherwise indiscernible. In others, the 
instrument is used to study the consti- 


inspeclion, for example, in the stars. 

The constituents of the sun were dis- 
covered in this way. Indeed, the pres- 
ence of helium on the sun was made 
known long before the gas was ever 
discovered on earth, for a spectrum of 
the sun showed a little belt of light 
whicli no known substance could pro- 
duce. 

The fact that ordinary light is made 


up of seven different colors is of con- 
siderable importance in photography. 
In making a camera great care must be 
taken to insure that the light shall not 
split up in passing through the lens, 
giving a blurred image. The simplest 
reliable lens is the arhromstic as used 
in the cheap box cameras, while finer 
lenses, the anastigmats, are really a 
combination of two lenses. Red and 
orange light, with the longest waves 
are, photographically, os good as no 
light at all, while at the other end of the 
spectrum violet and blue are almost os 
potent photographically as while light. 

The result is that red 
and orange objects, pho- 
tographed on an ordinary 
platd, Kiuk black on the 
finished print, as the 
amateur who has pho- 
tographed red poppies 
will testify, while blue 
or violet objects, such aa 
the sky, come out per- 
fectly white. Color filters 
which weaken the strong 
colors more than the 
weaker ones, thus bal- 
ancing the tpectrum to 
suit the photographic 


this difficulty, but the use of ortho- 
chromatic and panchromatic plates or 
films makes this expedient quite un- 
necessary. 

T his knowledge of the division of 
light into seven parts goes far to- 
ward solving a problem which has al- 
ways puzzl^ scientism, the problem of 
color. Why is my note book blue and 
s red? All color is reflected light 
The only reason you can see this page 
at all is that the light from the aun, or 
some artificial imitation of it, is falling 
on to it and being reflected. Take away 
the light, and you can no longer see 
the page. The suggestion is &at an 
object is blue or red or green because, 
for some reason, it absorl^ all the other 
mlors and reflects only blue or red 
or green. Thus, strictly speaking, your 
car is not blue. It reflects particular 
wave*, of light, and the sensation thus 
given to the retina of your eye is called 
“blue.” Why a particular object should 
absorb six colors and reflect the seventh 
has yet to be discovered. 

• 

To ascertain how easily the aver- 
age amateur might expect to per- 
form at home the little spectrum experi- 
ment which the author describes above, 
the editor tried it without special condi- 
tions or materials, except that a prism 
costing about one dollar was used. A 
common 40-watt lamp was slid into a 
square cardboard case removed from a 
dry cell (the nearest thing handy) and 
a slit about an inch long and ^ inch 
wide was cut in the box opposite the 
brightest part of the lamp. The lentea 
were simply two common reading glass- 
es, a small one and a large one, but 
almost any lens should suffice. Aher a 
few minutes of “juggling” with the di^ 
tancea between the apparatus a neat 
spectrum was had. If the screen is 
moved farther to the ri^t than the 
author indicates the spectral colors 
should be teoombined, giving an imue 
of the original slit in white light. The 
darker tha^oom the better will be the 
experiment 


tuenta of a body unatuinable for close 



Hew a prism bands dw various wavotengtfci of 
tWrit Md (at top) iho bast, violot rim aaoM 



Showing how the rays which diverge from the 
ilit may be made parallel by means of a lens 
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Tba private car whicb can ba chartered combinaa tha taeUi- Utchan, leonca and baggaga conpartmant. All tiia caraa of 
tiaa ad tha private yacht. It indwdaa badrootntt dining room, ifia mo^ honta h ol d ara atanmad by Tha Pullman Company 


THE PRIVATE CAR, YACHT OF THE RAILS 

By JUDSON C. WELLIVER 


I T it aeen in the railroad yards, on 
the rear end of the express as she 
roars through the countryside, on 
the siding near a millionaire’s hunting 
or fishing camp. Resplendent in shining 
paint and gleaming metal work it 
sunda as a symbol of luxury on land — 
the private railroad car, the yacht of 
the rails. 

During the last half century, approxi- 
mately 350 private cars have been 
built, according to the best information 
available. About 225 of these are busi- 
ness cars, while the rest are properly 
private cars and those owned by The 
Pullman Company. Of the latter tliere 
23, all fully equipped with china, 
glass-ware, silver-ware, kitchen utensils, 
Unen, and the rest. A car may be lured 
for two days or less for 175 dollars; 
three days to twenty-nine days inclusive, 
75 dollars per day; thirty to eighty-nine 
days inclusive, 65 dollars per day; 


conception of what that sort of vehicle 
ought to be; he is going to produce 
something different, something better, 
something calculated effectively to im- 
press the world. A car meeting all the 
grandiose requirements would have to 
be a completely appointed hotel, in- 
cluding a moving picture palace, ball 
room, swimming pool, nine-hole golf 
course, state dining room, sun parlor, 
bath rooms, conservatory. But when he 
comes face to face with certain blue- 
printed mechanical and engineering 
limitations that are imposed on the car 
builder, the enthusiast finds that much 
of the striking originality in his scheme 
will have to be eliminate. Even a solid 
gold car with decorations of emeralds 
and di imonds couldn’t be more than 10 
feet, 1 inch wide by 14 feet and ll/16th 
of an inch high; beyond these dimen- 
sions i juld bo too big for the clear- 
ances at platforms, bridges, and tun- 


Within the limitations of height, 
width, length, weight and strength, the 
designer of a private car still has con- 
siderable latitude for the exercise of his 
notions about arrangements, comfort, 
decorations, and so on. An hunest-to- 
goudness fireplace, in which to burn 
real logs, has been built into a private 
car, with a fan arrangement which in- 
sures an excellent draft. 

T he builders of private cars would 
l)C positively shocked to receive 
specifications that did not include a 
few strictly secret drawers and lockers. 
These are seemingly as necessary and 
inevitable 

chambers and blind stairways 
dieval castle where a mystery murder 
is to be staged. People who specialize 
in astonishing electrical contraptions 
find that a private car affords particular 
opportunities fur the exercise of the 


ninety days or more, 50 dollars per day. 
The charter fee includes the ser- 
vices of a cook and two attendants. I 
The company also assumes the re- 
sponsibility of stocking the car with 
food stuffs, charging the actual cost 
plus 25 percent. The rental b of | 
course in addition to the regulation ^ 
25 railroad tickets for transporta- 
tion, plus 10 percent surcharge; and 
the & tickeu must be forthcoming 
whether the car carries only one 
passenger or the full number. 

YK/HEN one leases a car from The 

vV Pullman Company, he has the 
assurance that a highly efficient or- 
ganisation will look after it and all 
hs relations with the railroad while 
it is en tour, thus relieving him of 
many onerous responsibilities in this 
reganL 

ffeaily everybody who goes in for 
his own private cor opens up the 
snbjeot with the general notion that 
nobody else ever bad an adequate 

2S8 



ingenuity. Some of them have put 



curious annunciator and phone sys- 
tems inside tbe car; many provide 
telephone instruments with arrange- 
ments to plug in a connection with 
the local telephone system when- 
ever the train is standing at a rail- 
road station. Practically all recently 
built private cars have had aerials 
stretched along the roof, as equip- 
ment for radius. 

In a general' way, the purchaser of 
a private car has the privilege of 
dividing up his interior pretty much 
as he likes. Some cars have a long 
lounge room at the rear, which b 
also used os a dining room; others 
have a dining compartment in the 
middle of the car so that the rear 
lounge section will never have to be 


invaded by the dining arrangements. 
The raount of space that can be 
given ‘to these public rooms depends. 


of course, on the number and ^ 
Steteroems In private can sea apptoeri- of sleeping rooms that are provided 

otelr futaiilMd to give maritnnm confoct There ore usually three, four, or 
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fire state-rooms; probably the majority 
of cars have the four-room arrange- 
ment The kitchen, pantry, refrigerator, 
and the storage spaces are patterned 
very much after that of a dining car 
but on a smaller scale as fewer people 
have to be served. All private cars are 
built with the passage-way along the 
side. 

In the matter of interior finish and 
decoration there is a wide range for 
individual taste. Most of the cars are 
finished in either mahogany nr walnut, 
the latter being at present favored; in 
some a finish in imitation of grained 
wood is applied. A trunk and baggage 
room is commonly included in the ar- 
rangement, and of course there must 
be a complete bathroom with tub as 
well as shower. Some private cars have 
two bathrooms. The railed-in observa- 
tion platform at the rear may be open, 
semi-enclosed, or entirely enclosed in 
glass, its dimensions according to the 
wishes of the owner. 

Next to an invitation for a yachting 
cruise, the tender of hospitality for a 
select private car tour is about the 
beau jeate supreme among the social 
amenities. The skipper of a private cur 
can always be reasonably certain of 
gmid company whenever he wants to 
use it. The private car dinner parly is 
always an attractive form of entertain- 
ing. For sight seeing, hunting, and the 
various modes of “roughing it" in com- 
plete ease and comfort, the private 
car offers unsurpassed privileges. Con- 
sequently, in times wlien people feel 
comfortable about the stock market 
and their balance at the bank, there 
is a pretty active demand fur cars. 


fi 



The family drawing room 
exists in private can os wall 
as on limited trains. Here 
children can have a happy 
time of it os a private car 
gives many chances for 
playing hide and seek 


Private can afford space 
for boudoin for our ladies, 
who can find adequate 
facilities for bathing and 
making an elaborate toilet. 
The car can of course ac- 
commodate a ladies’ maid 
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AntMUsvitatioii Marine IVopdler 

T he Camdiin Nitional (nigliter Com- 
wMi lecatljr oiled from the Britiih 
Weit Indiei for Quebec and Montreal, com' 
pletina the lint of two voyages during 
whiob she Is testing a novd propeller with 
which she was equipped a short time ago 
in Montreal. Aburd the freighter were 
two engineers, one connected with the 
Canadian National Steamships and the 
other with the Master Propeller Company 



The new marine propeller showfaig 
water holes tfaroogh the blades 


of Canada, promoters and world controilers 
of the new propeller. Weather conditions 
so far have hem so unfavorable that a 
precise estimation of its merits hu not 
been made but the Canadian National’s 
intention is to keep the propeller in opera- 
tion for aome time before pronouncing iu 
verdict. 

This new propeller dif era from the stand’ 
ard type inasmuch as t^ Master propeller 
hw channels cut in the blade in such a way 
as to diminats, at least to a large extent, 
cavitation, which is defined u "a condl- 
tioB in water In which the space irnmedi' 
a|dy bdiind the propdlor is rendered more 
or less empty by the rapid cleavage of the 
wpter by Oto popdler.” EHmination of 
eavitatien will io away with much of the 
vlbratioB which oecurs in present day vea- 
ids. 

The Master propeller has channds cast in 
each blade lor a distance of about one 
third of the ridges from the boss. These 
ehaands extend from the face of the pro* 
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peller blade to outlets situated on the face 
at the tear bom and ue so arranged that 
the water outlet passes between the outer 
periphery of the ^sa and the external sur 
faces of the shaft tail end nut. A suitable 
opening is provided on the thrust side of 
the propeller blade. Water passing through 
these channds fills the space that would 
otherwise be partly empty due to cavitation, 
and thus the desired end is achieved. 

Since a large proportion of the propeller 
thrust is waste energy due to cavitation, 
the idea embodied in the Master propdler 
is believed to minimiu this loss and there- 
fore give a much higher efficiency. 

Oiemiatry Imitates Reptile Skins 
for Women's Shoes 

N ew types of coverings for wooden 
shoe hods, which are proof against 
scuffs, have just been developed by the 
duPont Viscoloid Company. They are made 
of Pyrdin and are produced in a uiuuuu 
oi opeque colors to match standard 
leather colors. 

The new covering is used not only in 
idain effects but for obtaining other popu- 
lar modes. Throud) this new process, s^ 
beds may be fas^ned in all styles. Em- 
bossed designs pan be readily applied, 
producing effects simulating kid or calfskin, 
and snake, lisard, or other reptile aklns. 
This new method of covering beds permits 
the making of snakeskin and other leather 
effects to nutch the shoe exactly. In ob- 
taining reptilian effects, that part of the 
leather most suitable for bed coverings is 
reproducetL— if. i, B, 


A TOTAL of m parents will be.behlnd 
the pubUe prosecutor in a. ^ at 
Lflbeek, Germ^, in October, which gives 
promise of bec^g famous. These are 
the paratta of children who were killed by 
"B. C. G.” something over a year ago.* 
B. C G. is the Cal^te treatment for 
tnbereoloais and is an attenuated or weak- 
ened strain of uhnred taberculoaia getmi 


which has been administered to tboosands 
of children in Paris and elsewhere in cases 
where the parenu were tubercular and 
where there was therefore a likelihood that 
the children would acquire the disease from 
them. 

The whole affair has attracted much 
attention within the medical profession, 
not alone becanse of the tragedy at Liibeek 
but because the future of B. C, G, seemed 
at stake. The PasUur Institute in Paris, ol 
which Dr. Calmette is Director, claims to 
have sent to the Liibeek hospital a quantity 
of unconlsminated culture. It is claimed 
that the cultures were not correctly made 
in the German institution. The Puteur 
Institute thus far seems to have exonerated 
itself before the medical profession, but 
the citixens of Liibeek are not inclined to 
take the incident lying down, and this is 
understandable whatever the outcome of 
the case before the court.— ;f. G, /. 

Package Bee# 

T he industry oi raising and selling bees 
began in California about 1913. Some 
400 pounds were shipped in that year. The 
industry is based primarily on the existing 
climatic conditions. The spring and sum- 
mer begins earlier in California. The plants 
from which bees gather necur begin t" 
blossom earlier than those of northern 
and middle-western states. In consequence 
beekeepers of California build up their 
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eoloate* on ih* fint nocUt 6ow and thus 
hoTo a anTploa of beet to adL 

Tbo bee coloBy ia a model of balanced 
opention. Tbe queen lay* her eggs in pro- 
portion to the number of worVen needed. 

During tbe honey flow tbe life of a worker 
bee ia from aii to ten wetfka. Figuratively 
speaking, a bee ia bom with a definite 
ability to do work and when its energy is 
expended the bee dies. At the beginning 
of spring the queen’s laying activity de- 
pends upon the abundance of nectar. As 
the flowers bloom and become plentiful 
the queen lays between 1500 and 3000 eggs 
a day, and within six weeks the bees are 
ready for work. 

Young bees emerging from the cell are 
placed at work in the hive at such tasks as 
deaning tbe hive, and assisting in storing 
tbe honey. As they become older they go out 
for honey. A continual stream of new 
workers ia available as the older bees die 
off. Thus, if the flowers continue to blossom 
the honey is gathered by increasing num- 
bers. In case of a dry spelt or an interval 
between flowered crops, the queen lays 
fewer eggs in order to adjust the numlter of 
new bees to the amount of work to be done. 

The early spring in California permits 
the building up of colonies to full strength. 

A full strength colony weighs 12 pounds or 
more as compared to an overwintered col- 
ony which weighs only three or four 
pounds. As a rule there ia an interval be- 
tween flower crops, and this permits the 
beekeeper to divide his colonies and sell 
the surplus bees. 

The industry has increased very rapidly 
in the last few years. During the past six 
yean the number of packages shipped in- 
creased 300 percent. The standardisation 
of packages, development of proper food in 
transit, and the increased use of packages 
to strengthen overwintered colonies in 
other states have contributed to the devel- 
opmenu At present California ships about 
60 tons of bees a year valued at over 100,- 
000 dollars. Some idea of the large number 
of individual bees this represents may be 
had when we consider there are 5000 bees 
per pound. 

ore shipped in packages weighing 
seven pounds including food and bees. The 
net weight of the bees in this standard 




padnge amounts to three pounds. The use 
of standard shipping cages which measure 
U )>y 9 by 6 iimhee bos been adopted, and 
la . in i«Q^ tiae by California ihippets. 

By 4a naeof standard packages and the 
ptafadka of food for use in tranait, tbe 
eondItioB of arrival of bees has been greatly 
h np so ve d . Soots years ago only 75 to 80 


percent of the shipments arrived in usable 
condition. At present about 99A percent of 
the bees arrive in good condition. 

The shipment of bees in packages is con- 
fined to Uifomia and such southern states 
os Alabama, Georgia, Florida, Louisiana, 
and Mississippi. Tliese two areas, California 
and the sonthem states, produce and ship 
practically all of the bees in the United 
States that enter into commercial trade. 

A recent market survey shows that the 
markets for California package bees ore 
found in the Canadian Provinces of British 
Columbia, Alberta, and Saskatchewan, and 
11 western states of the United Sutes. 
Idaho and Utah are the largest consuming 
areas, with Washington, Montana, and 
Oregon next. 

It is estimated that the total potential 
demand for California package bees is be- 
tween three and four times the present 
shipments. The further development of such 
markets is dependent upon ( 1 ) the reduction 
of the delivered cost <■{ bees, and (2) the re- 
turn of honey prices to more normal levels. 

The market survey for California pack- 
age bees was underlnken jointly by F. H. 



The cages of bees are crated togeth- 
er with ventilating spaces between 


McElfresh, Jr., of the Bureau of Commerce, 
and F. E. Todd, formerly of the Stale 
Department of Agriculture . — WUlUun R. 
Cage, Chief, Bureau of Commerce, State of 
California, 

New Plastic from Sugar 

U NDER the name "Sakaloid” a 

plastic has been announced, the prin- 
cipal constituent o'f which is polymerized 
sugar. This desirable combination of a new 
product and a pure, inexpensive raw ma- 
terial with hlthoto restricted use has been 
reported by a British engineer, Arthur F. 
Ford, who developed it in a search for a 
more aatisfaetory electrical insulating ma- 
terial eight years ago. 

The process involves the use of any 
commer^ sugar, molasses, or glucose, 
which is boiled to a thick syrup, filtered, 
and then treated with an aldehyde or sim- 
ilar polymerising agent, with or without 
the presence of a catalyst, depending on 
the properties derired. 

This product variea from a water-soluble 
gel to a hard, brilliant, water-white solid 
whkh con be molded by casting in open 
forms or by rednchig to shreds and theo 
molding under pressure, either hot at cold. 
Althou^ experimental resulu have not yet 
been rdeosed for publicatioa, it is said 
to have a light-ptnneability ranging 


961 

through the ultra-violet, and does not dis- 
color with age, since the transmitted li^t 
tends rather to bleach any color that may 
have been originally presenu Pigmentation 
gives color stability, of course, but elimin- 
ates transparency. 

By virtue of its mechanical properties, it 



Bmp ty baa shipping cage showing tbe 
opening for insertion of feed can 


ran be produced through a lung range of 
flexibility, beginning with tlie softness and 
elasticity of crude rubber, and reaching a 
glassy hardness. Any condition, throughout 
this range can be permanently produced. 
Machining of all kinds is easily performed, 
hut it also can be supplied in solution for 
cnatinga. Furthermore, it can be extruded 
through apinnerets for artificial fiber. 
-A. E. B. 


NicM>tine*g Enemy, the Sun 

T he sun u an enemy of nieotin^ it ia 
shown by experiments reported to the 
American Chemical Society by Dr. K. R. 
Natarajan of Madras, India. 

Five tohacco-curing processes were In- 
vestigated in a series of tests made by Dr. 
Puss, imperial agricultural chembt of 
India, who discovered that sun-curing re- 
duces the nicotine content to a minimum. 

“Dr. Pusa’a recent experiments have 
yielded some very valuable information on 
the nicotine content of tobacco which will 
interest cigarette manufacturers and chem- 
ists the world over," declares Dr. Natarajan. 

“Previous research bad already shown 
that tobaccos cured on racks were better in 
color and more suitable fur cigarette manu- 
facture than ground-cured tobaccos, which 
were darker and contained a larger portion 
of volatile nicotine. Now we know that sum 
curing will produce the finest results of all, 
there being an improvement in color and 
texture as well as an even greater reduc- 
tion of nicotine." 

Investigate New Cermon 
Cartridge 

O RDNANCE officers of the United 
Stales Army are investigating tbe 
claims of H. Gerlich, German arms in- 
ventor, to sensational new velocities ob- 
tained with his newest cartridge, enabling 
a rifle-armed infantryman to put a tank 
out of action, .‘'teps Imve been taken to ob- 
tain one of his rifles, which* wiU be sub- 
jected to tests. 

Herr Gerlich ia well known as the de- 
veloper of a line of successful high-velocity 
sporting rifles, which depend on small- 
oalibered bullets moving at high speeds for 
their effects, rather than on slower, heavy, 
smashing misailoa. Teats have been mode in 
the post with a .28<aliber bullet at velooi- 
tles of orouno 4000 feet a second; the 
present claim Is to on increase in vdocity 
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up to more than 5000 feat a teoond. 

Ordnanco officer* eaprei*ad condderablo 
ourioiity and *000 doubt* regBdinc the 
price at irhich *uch velocitie* can be ob- 
tained irith preaent type ride* and without 
a radical chuge in type of propelling pow- 
der. Velocitie* of 5000 feet a *econd and 
more can be obtained, even with much 
larger projectile* than the ordinary email- 
arm* bullet. The long-range gun that 
ehelled Pari* during the World War gave 
a muxxle velocity of more than 5000 feet 
a eecond to its eight-inch shells. This 


poured over a layer of atone that ha* not 
been oil-treated, the aaphalt naturally 
cover* the top* of the atone*, and then drip* 
over the edge* as vertically a* possible con? 
aidering the position of the adjacent atones. 
The side* of the atone* are only partially 
coated with asphalt or are not coated at 
all. Similar test* using oil-coated atone 
show that the aaphalt follows the oil film, 
coating the sides of the atones as well as 
the tops. In all teats the same kind and 
quality of stone was used. In the tesu 
with the stone that had not been coated 



velocity, however, was purchased at a 
price: after about three dozen shots the 
lining of the gun, particularly near the 
powder chamber, was so eroded by the in- 
and pressure of the firing that 
the piece had to be re-lincd. 

With preaent types of steel fur barrels 
and powder for propulsion, this war be- 
tween powder and gun is bound to be in- 
tensified every time the velocity is raised, 
with inevitably ahorter life for the gun. 
Until American ordnance men can see at 
least a fairly long life for a high-velocity 
amall-arm such as Herr Gerlich’s weapon, 
they apparently intend to remain on the 
ieBce,—Scienc« Service. 

Oil Coating of Ston« in 
PavemenU 


with oil, a soft asphalt such as i* com- 
monly employed in asphalt macadam roads 
to secure greater penetration of the stone 
mass, was used. But the oil coated atone 
was poured with a hard asphalt, with 
greater cementing strength. This was 
made possible by the oil film on the stone. 

The explanation of the results of these 
experiment* lie* In the fact that the oil 
offset* the effect of the dust or moisture 
present on the surface of the stone; the 
asphalt cannot obtain a good “grip” or 
adherence to atone which is moist, or dust 
coated. 

This apparently simple, though valuable 
discovery, means that the cementing 
strength of the asphalt in street work is 
thereby greatly increased. The asphalt ad- 
here* strongly and completely to the stone 
and consequently effects a strong binder. 


atone to atone. In cold and wet weather, 
raveling may occur in asphalt macadam, 
where atones are imoiled, due to insuSclent 
adherence of the aaphalt to the atone and 
consequent breakage of the atone bond. If 
fissures develop in the surface and water 
penetrates into the street pavement, the 
raveling may develop into a hole. In warm 
weather asphalt macadam may show a ten- 
dency toward “bleeding" caused by the 
movement of the stones under traffic, 
squeezing pocketed asphalt to the surface. 
This results from the asphalt’s uneven 
distribution. Waving of the surface of the 
pavement is due to lack of stability of 
structure, largely because of the soft as- 
phalt used. 

in the new process which has already 
been applied in a number of states, the 
oil coating is reported to prevent raveling 
and excessive movement of the stones, and 
to lessen “bleeding." Briefly, this construc- 
tion consists in providing a layer of oil 
coated stone which is compacted sufficiently 
to prevent serious rutting by the trucks 
used to convey material* to the work and 
tiien coated in place with a bituminous 
cementing medium in the usual manner. 
After the asphalt has been applied to the 
first layer of stone, a very thin layer of 
oil-coated smaller stone is spread and com- 
pacted in place, thus keying the larger 
stone firmly in position. This layer of 
smaller stone is then coated in place with 
asphalt. Finally the top is covered with a 
thin layer of oil-coated small stone. 

New Microporoua Robber Makes 
Unique Abeorbent 

H BECKMAN, of the Technische 
* Hochschule, Hanover, Germany, dis- 
cussed a new product — microporoua rubber 
— at a recent meeting of the Deutsche 
Kautschiikgesellschaft, in Eisenach. With 
respect to bardnes^ microporous rubber i* 
similar to paper pulp, or perhaps soft 
chamois. It is characterized by extreme fine- 
ness in physical structure, and is penetrated 
by innumerable pores, which have an av- 
erage diameter of about 0.0004 of a milli- 
meter. The material can absorb moisture 
equivalent to aljout 60 percent of its vol- 


T HE discovery and demonstration in the 
road laboratories of Warren Brothers 
Company, Boston, Massachusetts, that 
asphalt will penetrate the mass of stone in 
a street pavement much more evenly when 
the atone has been previously oiled than 
when the stone is unoiled promises much 
for American highways in the creation of 
a durable yet inexpensive highway pave- 
ment. It alM was found that the asphalt 
will adhere more strongly to the oiled stone 
and more completely cover oiled stone than 
unoiled stone, thus binding the stone* of 
the pavement more strongly together. 

In the laboratory tests, from 15 to 20 
percent of the asphalt poured on a three- 
inch layer of unoiled stone in a test pan, 
at a rate of two gallon* per yard, was 
found to escape to the bottom of the layer 
and to fall thnnigh the perforations in the 
bottom of the pan. Only 2 percent of the 
aaphalt was found to reach the bottom of 
the pan when the stone had been previously 
oiled. It was found that the asphalt ad- 
hered much more strongly to the half of a 



atone which bad been oiled than it ( 


Tbe tost pan at the loft u 


the unoiled halt tight with eB-coated Mona. When aaphalt waa poured over the atone in both 

It jras also found that when asphalt S* pane, it cdting to the coated atone but much of it laaked tfaroagh the odier pan 
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nme. Undtf th« n«me “Mipor-Scheider," it 
find! application aa diaphragnu in the ac- 
cnmolator industry. 

In the chemical industry Mipor-rubber is 
used aa a covering for large Mter presses. 
Because of its resistance to oil, this new 
Btaterial is useful as a packing to supply 
the bearings of ships and machinery uni- 
formly with lubricant. Sheets of micropor- 
ons rubber are suitable for blotters, and 
oan be used for sanitary purposes, since 
they may be sterilized by boiling. Inas- 
atnch as it can be dyed easily, microporoua 
rubber may be used for veneering and wall 
covering. In the form of hard nibber it may 
be pulverized and used in air and water 
filled and so on.— if. £. B. 

Temperament and Health May 
Be Linked 

C IHTAIN physical make-ups are asso- 
ciated with certain types of temperu- 
meot, it is indicated by a report ' made 
recently to the Association of (^msiilting 
Ptycholugists by Drs. 1.. P. Herrington 
and W. K. Miles. 

Of a group of S50 Stanford University 
men, it was found that tliose classed by 
paychoiogists aa introverts, or having a self- 
caatered perionality, had less athletic 
ability, had required IT'"’* 
and had undergone more major surgical 

The investigation was made by Dr. Her- 
rington at Stanford, under the direction of 
Dr. Miles, who was then at Stanford, but 
fa now spending his sabbatical leave at 
Yale's Institution of Human Relations. — 
Science Sew re, 

StainleM Steel in the Navy 

T he gasoline storage tanks fur the 
Navy’s new airplane carrier, largest 
and for ' ' 

scout cruisers Portland and Indianapolis, as 
well as for four cruisers now being built in 
government Navy yards are to he made 
of Allegheny metal, (he non-corroding 
chromium-nickel-steel alloy. 

It is the practice to pump sea water into 
these tanks as the gasoline is drawn off, 
in order to preserve the trim of the ship. 
The gasoline floats to the top of the water 
end is readily drawn off as needed. A metal 


that will withstand the action of the salt 
water is required, and the Navy depart- 
ment specified the chrumium-nickel-steel 
alloy sometimes known as "18 and 8.” 

The new airplane carrier, which will 
surpass in size the Saratoga and Lexington, 
at present the largest vessels of this class, 
is being built by the Newport News Ship- 
building Co. Tlie Portland, now known as 
Scout Cruiser 33, is being built by the 
Bethlehem Shipbuilding Corporation and 
Scout Cruiser 35, which will be named the 
Indianapolis, by the New York .Sbipbuild- 


The Lake hydroplane 
with a boat distinct 
from its three sup- 
porting floats. The 
side floau can be 
turned to Tiank" the 
craft on sharp turns 


ing Co. Cuntrarts for the gaiudine storage 
tanks for these ships, aa well as for the 
four cruisers being built in government 
yards, were awanled to the Blaw Knoz 
Company of I’ittslmrgh, i cniisynuiiia, 
which is furnishing Allegheny metal, the 
product of the Allegheny Steel Company of 
Brackenridge, Pennsylvania, on all seven 
jobs. The airplane carrier will have 12 
of these tanks and the cruisers two tanks 
each. The 20 tanks will require about 
17.S,000 pounds of the alloy. 

A Motor Boat Built on Airplane 
Prineiples 

T he modern lilgli-speed motor boat, 
traveling at lop speed resembles an air- 
plane far more than a boat, because it 
depends on the dynamic reaction of tlie 
water for its support, rather tlian on water 
displacement. 

Thomas E. Lake has gone a step farther. 
He has frankly acropted the application 
of airplane principles to water craft and 
has successfully constructed a hydroplane- 
float boat. The body of the boat is Indy a 
seaplane fuselage, bousing the occupant. 


fuel tank, and so on, but having no contact 
willi the water. A powerful outward motor 
is placed ahead of the operator. Three hy- 
droplane floats are provided. Each aide 
float is carried at the end of a short 
‘‘wing.” These two flouts can, by suitable 
meclianisni, be tilted altoiil the longitudinal 
axis of the craft. Their sideways tilt gives 
more “lift” on one side and less “lift” on 
the other. Therefore they act just like the 
ailerons of a flying machine and can “bank” 
the craft. The float at the rear can be 
turned and therefore arts as a rudder. 




While tests must be awaited liefore a 
definite conclusiim as to the utility of the 
new craft can be made, it does seem as 
ihougli Mr. Lake has possibly achieved 
Boiiicuiiiig ically worthwhile. 

Since his flotation system is divorced 
from the passenger body, be can design the 
flotation system for its purpose, and the 
body for its purpose, thus achieving maxi- 
mum efficiency witli both. The body can be 
aerodynamicaily streamlined (which is im- 
portant for racing purposes I, and the floats 
ran be designed for most effective lift with 
little water drag. 

Since the two side floats are so far apart 
and since the rr-ar float is so far behind, 
tlicre will he provided a maximum stability 
both laterally and longitiidinallv. Here is a 
>cai safeguard against 
'lo make a fan lum u » unveBsai; lu 
‘‘bank,” hut licre the bank would bo con- 
troilalde at the will of the pilot. — A. K. 


Dural or Stainlen Steel? 
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liimin, the high i 


IS thought that dura- 
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loy, would replace wood on the majority of 
airplanes, but now stainless steel is proving 
to be a strong competitor lo dural in metal- 
lizing the airplane. Dural has a tensile 
strength of 55,000 pounds per square inch 
and weighs about one tliird as much as 
steel. But the new stainless steels, such as 
Allcfeheny metal, which is an alloy of steel, 
chromium, end nickel, have a tensile 
strength of 1<)0,U(X) pounds per square inch. 
Therefore staiuloss steel is stronger, weight 
for weight, than dural. 

Another great advantage of Allegheny 
steel is that it is non-corrosive and, there- 
fore, requires no coating of any kind. A 
third advantage claimed is that the steel 
receives its high tensile strength from cold 
working, not from heat treatment, and there- 
fore it can be obtained from the mill with 
the required physical strength and does not 
require heat treatment after fabrication into 
spars or other airplane parts. 

We fliustrgte a cantilever monoplane wing 
built with real success by neetwlnga. 
Every port of this wing is of chrome-nlckcl 
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tMel, and (iMoatioii i* by • laooeM of 
•pot welding, for which Im jihiU h »• 
quired and more regularity la cUAned than 
for ozy^acetylene welding. The metal is 
supplied in the form of thin strip, 8 to 12 
thousandths of an inch in thickness, which 
is drawn into tubing or simple U channels. 
Thinner gages of metal are used at the 
tip of the wing than at its center where 
loads are heavier. The spars are bnilt of 
two channels, one top and one bottom, with 
two side webe of strip, punched with hoies 
to lower the wei^t. The photograph in- 



Blectric code beacon flasher which 
identifiss an airport by flashes sent 
in the Inter n a t io n a l Morse Code 

dicates the almost lacelike delicacy of ap- 
pearance uf this type o( construction, which 
is nevertheless extremely robust because of 
the inherent strength of the material em- 
ployed.— d. K. 

Airport Code Beacon Flaaher 

T he Department of Commerce requires 
that definite code signals roust be 
flashed by the auxiliary beacons at airports. 
Where more than one International Morse 
Code character is assigned as the symbol 
for the airport, the symbol can not be 
flashed by a com on the rotating beacon 
if the duntion of the complete cycle of 
flashes is more than 10 seconds. 

In a new type of flower developed by 
the General Electric Company there is em- 
bodied a cam which revolves once a minute, 
allowing more than sufficient time to flash 
any combination of two or three characters. 
Accurate timing of the code character cy- 
cles is assured by a Telechron motor, simi- 
lar to that employed in Telechron clocks. 
In operation, the cam shown in the photo- 
grajA actuates silver oonUcts which close 
the circuit in a conuctor, and this, in turn, 
closes the circuit to the two lamps in the 
auxiliary beacon. The whole apparatus is 
enclosed in a compact steel cabinet, six 
inches square. — A. K. 


A Portable Mooring Maat 

I F airships are to navigate as freely and 
os unrestrictedly as airplanes, they must 
ba freed from the restrictions of mooring 
masts, large handling crews, and so on. 
Realbing this fact, the Goodyear-Zeppelin 
CMpprstion has developed what may be 
tataiti a portable mooring mast, which is 
inustnited in our photograph. 


The mobilo mast or '^vding harbrnr,” 
as it has been pictureaqnely named, oon* 
sisu of a tripod adjustable to a height of 
10 to 12 feet and to mounted on top of a 
ground-crew bus. At the top of the nmst 
is a groove into which a locking device, 
built into a 16-inch disk in the forward part 
of the ship, to slipped and fastened. The 
mast has been given thorough tests and the 
mooring operation haa been effected several 
times in less than a minute. A Goodyear 
airship attached to this mast can ou^de 
a 35- to 40.mile wind in safety, as the ship 
can pivot around the bus in response to the 
buffeting of the wind. 

When nut in use the mast is folded and 
clamped down to the roof of the bus, the 
out-riggers being detached and packed in- 
side the bus in the rear. The bus provides 
substantial anchorage for mooring Ae ship, 
as without a load it weighs more than 
three toru and when carrying the usual 
cargo of bogs of sand and on outfit of tools 
and the crews' baggage the total weight is 
approximately five tons.— yf. K. 

An Invention Needed to Beat Fog 

I N • paper presented before the American 
Society of Mechanical Engineers, Dr. 
S. Herb^ Anderson disclosed the results 
of some extremely valuable experimenu on 
fog penetration, in which he used a large 
chamber filled with artificially created fog. 

Fog panicles are minute particles of 
water of from one to ten microns in di- 
ameter, a micron being about 1 /25,000th of 
on inch. The fog droplets non-selectively 
reflect and refract the rays of light. A base 
will let the red rays through somewhat 
better than other rays; that is why the sun 
appears to be so red t^ugh a haze. A fog, 
composed uf larger panicles than haze, 
acts non-selectively, nothing gets through, 
and impenetrability results. 

When we consi^ how thoroughly fog 
will blanket the sun or a powerful htacon, 
it is surprising how little actual moisture 
there is in a fog. Were all the water from 
a stratum of fog a mile thick to be col- 
lected into a layer it would only be l/25th 
of an inch thick, yet this finely distributed 
fog can prove to be a great hazard to 
flying. 

A shon while ago it was thought that 


red or orange rays would peuairatie fog 
beuer than other oomponenu of the speo- 
tmm. The experiments of Dr. Anderson and 
other sclentiM have shown conelnsively, 
however, that the shorter wavelengths ^ 
the spectrum (violet), the medium wave- 
lengths (blue, green, and yellow), and the 
longer waves (red) all fare about alike. 
Moreover the red rays have to be more in- 
tense to produce sight pmception. There- 
fore the use of red or orange beacons to 
based on a fallacy. 

Dr. Anderson also made this striking dto- 
covery: The very short ultra-violet rays, and 
the very long infra-red rays, both invtoible 
to the eye, both penetrat^ the fog better 
than the visible components of the Hteo- 
trum. More of the infra-red rays than of 
the visible rays are produced by on wdinory 
light source. 

Why not therefore devise an instrument 
which will be sensitive to the infra-red rays 
and thus extend the utility of the airvray 
beacon many times? 

An infra-red beacon has certain definite 
advantages for localizing purposes. The 
Mme methods of projection con be used 
as (or light beacons and flood-lights. Infra- 
red beams are not affected by local dectri- 
cal disturbances. The power source for in- 
fra-red beams consists of standard electrical 
equipment. 

At present only very sensitive laboratory 
methods of picking up infra-red radiation 
are available, far too delicate for aircraft 

Here is a splendid opportunity for some 
one to devise practical instruments for fly- 
ing usel— K. 


A New Non-Corrodible Alloy 

B ATTERIUM metal, a new copper- 
aluminnm-nickel alloy, introduc^ by 
Batterium Metal and Vislock, Ltd., uf Mar- 
ket Harborougb, England, is claimed to be 
an ideal acid-resisting metal for the con-' 
struclion of stills, fractionating columns, 
solvent extraction and solvent recovery 
plants, and also for chemical plant use 
generally. It is suitable for use in contact 
with organic acids, alkalies, superheated 
steam, and bleaching and dyeing liquids. 
Particulars of tests on the action of various 
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Masonite will 
keep your 
home warm this winter 



Outdoors, it will be cold this winter — of that 
you may be sure. But the temperature indoors 
will depend on whether or not you protect your 
home with Masonite Structural Insulation. 

Masonite does its job well. Keeps heat 
where it belongs: inside in winter, outside in 
sununer. It’s a structural material, too: re- 
places other materials; converts waste attic 
and basement space into cheerful, useful rooms. 

Build Masonite into walls as sheathing, into 
roofs and ceilings as insulation, into floors as 


insulation and sound deadener. That’s the prac- 
tical thing to do — in new building or remod- 
eling. Cuts fuel bills a third or more. Assures 
continuing value for your property. Enhances 
the comfort and hcalthfulness of your home. 

For a perfect, crack-resistive plaster base, 
use Masonite Insulating Lath. 

We’ll gladly send you the free Masonite 
booklet, telling the story of its manufacture. 
Or ask your architect, contractor or lumber 
dealer for information. 


M asonite 

STRUCTURAL INSULATION 


RESDWOOD * QUARTHBOARD 


i ''Make it out of Presdwood" 

- •— andlesa uses for this grainless hoard 
ttiflksrlojt, trade bodiet, looulMton, sad mutj, muif otlier sitidM 

•n(busw.aod teora soOBeoaksIly wsAe with Pteadwood. Cuts tuns and c«wt in 
Eur m wnck whh-doMnt ctMk, dtip. split, •pUnter or w»p. Home 
■nhw ititoo. Check tbs ooopoa and send tot hoo Preedwood booklet 
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corrMWa liquid* on thi* metal are contained 
in a leaflet which hat been i«*aed by the 
maker*. Thete te*t* were carried out at 
the Royal Technical College, Salford, to- 
gether with Monel metal. Staybrite ateel, 
and dectrolytic copper a* material* pro- 
viding a atandard of compariaun. — A. E. B. 

LindberghV Lateat Eqnipmcnt 

T he opinion i* often expreaaed that 
Colonel Lindbergh i* tempting fate by 
hi* many bold flight*, aometime* in un- 
charted territory, and that an accident to 
him and Mr*. Landbergh would be a di«- Lockheed Siriu*. equipped with the latest 400 pound* over the design load — Colonel 
aster for American aviation in particular type of floats. The Sirius is a low-wing mono- Undbergh took the plane off the water in 

and for the country in general. It will be plane, painted reddish orange and Mark, only 4l seconds. The tup speed of the plane 

found, however, that Colonel Lindbergh, and powered with a Wright Cyclone en- is said to be about 170 mile* pet hour, 

while bold, exercises the greatest care in gine, which, with a special supercharger, though it is probable that the careful pilot 

all hu plan*. develops 680 horsepower at 2100 revulti- will only cruise at 125 miles per boor. 

At the time of writing, Gdonel and Mrs. lions per minute. The wing span is 42 feet sparing his engine a* far a* poadble for 

Lindbergh have left on their latest goodwill 10 inches; overall height from the bottom its long task. At this speed, the gasoline 

flight — this time to the Orient. As usual, of the pontoon step to the top of the cowl- consumption will be 32 gallon* an hour, so 

the Colonel's preparations were excellent ing is 11 feel 4 inches; and the overall ilie flying range will be 1500 miles, long 

and the equipment used merits special length is 29 feet 11 inches. The design load enough for every part of the trip with re- 

study. with 400 gallons of gasoline is 6400 pounds. serve gasoline to spare. 

For his plane he hat selected the speedy With a gross load of 6800 pounds— that is Five gasoline tanks are carried. The 




gravity feed tank behind the engine has 
a capacity of 110 gallons. Two wing tank* 
can carry 58 gallons each. In each of the 
two floats there is provision for 150 gallon*. 
Rebind the rear cockpit there is a special 
refueling well, placed high above the water, 
an obvious precaution for refueling under 
difficulties. 

Colonel and Mrs. Lindbergh are both 
licensed radio operators, and their craft 
has been provided with both receiving and 
sending sets. The radio antenna can be 
unwound from a reel placed under the rear 
seat The cockpits can be protected against 
weather by the use of sliding trausparent 
covers over the cockpits. The equipment 
also includes a full set of instruments, an 
earth inductor compass, and parachute 
flares. At the rear of the fuselage there is 
carried a collapsible boat, with an emer- 
gency wireless set, and compressed rations. 

Not the least interesting part of the sea- 


At the beginning of the flight! Colonel Lindbergh on hia way to Maine to see plane is in the set of new Edo floats. 


his son btfore the flight acrott Canada. Below; Equipmant of the fast plane claimed to have the least aerodynamic re- 
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Authoritative Discussion of a Vital Question” 


^me of This Book's Valuable 
Chapters and the Subjects 
Handled by Dr. Stemmerman in 
IBs Personal Teachings 


Ceatlipaiioti 

G<n»-Ui* >a tlM IntmiBM 

EaawiMitm Goad Gcrau la Supplam Bad Gmiii 


Bad Btaath and Bodr Odon. Tbair M.aning a 


Nn« brnglau Way ta CauM Bowal Action 
Haadadw — Chtooic and . Occulonal 

CoSbuT af Camtipatiao 

I. iha Bnama a FrinnlT 
It BnitcUa Watlb WUUr 

Bat c t U ai That Banadt. Btpacially in Conulpation 

Tha Idaal Walfht for Ha3K 

Tha Tadhidqna al Daiacatloa 

Inttmal Viwatal Auio-Maaaaga 

RaUal hy I.ubtkallan 

Tha Ciita by Balasarion and Milk Dim 

Wbr aca Drast in DUf.yarl 

Raviawfain Soaw Druct Uiad in Conttipailan 

Yitit- A Gcaat Haaa 

Funtidiing tha Body With Htal, Etiatgy and Rapait 
Whan Da Wa Bat? 

Waakanina tha StaS of Uft 
Bah^Pawdat, tha Sinoac 

Whal ^’r^illMva to DriahT 
Shatt Wa Bat Fruin and Vagaubtatf 


Dr. Stemmermati’s Great New Book 

INTESTINAL 

MANAGEMENT 

Will Bring You Longer and Happier Life 


'TYIERE it an easy, ratiuiial and helpful way of directing the 
X behavior of your iiitertinal tyitem, and thii. Iirraniiiig the 
maoter of your health. I’ut yutir Inicttinei under euntrol, and Koin 
a life of lunger yearn ami hamiy wclUieing. Relieve the attain 
upon all yuur vital orKana — licarl, liver, kidiirytt, lunga and brain 
-4iy making your iiiteatinca do their daily duly of auiniilation 
and elimination. 

A large percentage of the American people, young, middlcaged 
and elderly, ■uiler frum conntipatiuii, oceaaional or chronic, and 
very freijueiitly in entire ignorance of thia cause of iheir traiiblr*. 
From thu alnuit univeruil diaeaiK many other diaeaaei reauH. 
Conatipation i« in fact a great dcatroyer, whose toil iif break- 
doami and lulleriiig, inefficiency and tragedy no man can measure. 

Dr. Stemmernun's new bonk is the result of thirty years of in- 
tensive study and practical tsperience. It is seientihcally correct, 
by the best modem nivdical preec|gs and authorities. It is com- 


to the average iierwin mir is it to I* fcinnil in such clear, every 
day language as m- prc.scnit it in this hns'lnire. For es.mipie, j 
••..main- TlIRKK t't),\ll>l.KTK 1 IIAI’TKRS, namely, "Ir 
■sitiniia,'' "Is Exerci'-e Worlh While?" anil ".Shall \Ve Eat Frnil 
and Vegelaliles?" from "Intestinal^ Management,” All this is i 
adilitioii to a full icvicw of llr. Stenriierman's great new Usi 
which is now licing n><.d hy linndrcds of pruplc tliroiighout thi 
country as a compicle guide tu health. 

It is vitally interesting and ixtrcniely ini|H.rl,int, to yum t 
reail ill this hruehure the facts regarding the iiLhnuitc evil cflecl 
of neglected or improperly treateil conslipatiim 

(In the other hand, it is comforting ti. know that Dr. .Strmniei 





MS 

(iiUiMe of any Soai for ■ givm dltplMe> 
ment. Theti form approtclm cloaely the 
idoal Mrodymmic form, tint of aiT •inbip. 
Another inierceting featnre of the Edo float 
la the aharp V bottom, the aidea of which 
are at an angle of 30 degreea, whereaa the 
tuual commercial float hu an angle of only 
15 degreea. The aharp V naturally lesieni 
the ahock of a water landing, but when the 



V geti too sharp, there is difficulty in 
planing on the step just before take-off, 
and the take-off period becomes both longer 
and more difficult. In the new Edo float the 
bottom is fluted, presenting four distinct 
surfaces. It is this fluting which allows the 
sharp V to be used without impairing the 
planing qualities. 

The automatic water rudders are attached 
to the transom of the float with a horiaontsl 
as well as a vertical hinge and connected 
to the main air mdder controls through 
the use of springs. They lie well below 
the bottom of the floats when in the air 
or whoi taaying on the water at speeds 
low enongh to requite their use, but auto- 
matically rise out of the water when higher 
speeds are reached. This feature of auto- 
matic reefing provides a safeguard against 
over-control at landing or take-off speeds. 

Another valuable feature of the flotation 
system ia that the main cross-bracing mem- 
ber between the floats is itself of airfoil 
form, and therefore conuibutes to the lift 
— thus more than compensating for its air 
drag.— A. K. 

Hm the Airplane a Future? 
WTRITING in restern Flying, J. W. 
W Miller sUtet that aviation has a (ii- 
tnre provided that we remember the old 
pioneer spirit of the country and use cou- 
rage and imagination. To make flying truly 
acoeaaible to the public, he advocatea cer- 
tain very definite steps. Highway appropri- 
ations ^uld be increased by 1 percent, 
and intermediate landing fields at iS-mile 
intervals should be bnilt along all primary 
highways. These intermediate fields would 
need only five to eight acres and cost some 
9000 dolltis each. 

The airplane ihonld be designed to be 
really useful to the private owner. Lower 
landing speeds should be provided. It 
ohonld be possible to told the wings with 
a very simple mechanism. The tail skid 
ahoold be replaced with a steerable tail 
wberi and means should be provided for 
dlaeoan e otln g power from the propeller and 
apphriaf it to the wheels. We would then 
have a vehkla that could reach the flying 
field from a garage under iu own power. 

^turtad tUa qneiuioa of emergency fielda 
■attled and a i^atie dealgned for popular 


sciBNtiFic A-wEKicAit 


nso, Mr. Miller f o r eaeea « number of lm< 
portant sociological eSwta in the life of 
the nation. 

Decentralisation of onr homes wonid fol- 
low very quickly. Delivery cones of depart- 
ment stores would be greatly ertended. 
Location of factories and warehouses would 
be outaide of cities. 

Mr. Miller is imaginative but certainly 
plauaible.— A. K. 

Statlsticg of Ffylog Safety 

T he ‘ ' arial Society of America, a re. 
liab :hority on safety statistics, has 
;ent}y published a comprehensive report 
on flying safety. The report suies that for 
the year 1929 the flying fatality rate was 
approximately 1 death per 3,000,000 paa- 
senger miles. In 1930 there was a death 
rate among airway paasengen of 1 death 
in 17,396 paasengera carried, the average 
length ol a trip heing about 250 miles. 
This develops into a rate of 1 death for 
each 4300,000 passenger miles, a decided 
improvement over 1929. The later half of 
1930 ahowed atiil better figures, and for 
the year ending March 31, 193] the rate 
was 1 death in 9,000,000 passenger miles. 



Husky polka dogs arc vigilntit 
guardintia of o museum’s transursa 


It it interesting to compare this last rate 
with the- death rate tor other methods of 
transportation: For railways the rate is 1 
death per 40,000,000 paasenger miles; for 
street railways, 1 death in 455,000,000 pas- 
senger miles; and for automobiles, 1 death 
in 20340,000 paatenger miles. 

It would appear that passenger flying on 
scheduled routes ia now about half as safe 
as travel by automobiles. This ia quite en- 
couraging, particnUrly as airplane travel ia 
constantly improving in safety. 


Tlw Oepartmem of GmmatrM 
the reasons for hterewed flyi^ safaty In 
the fdlowiag lama; 

’’The close adherence by openton to Ibe 
deportment’a reguintions pndiibithu Iha 
flying of echeduied interstate air-tt 
planes carrying paasengera for hire, b 
an altitude of ^ fert; the ezeeUent «q 
of American designed and built ai 
engines, coupled with their c< 
skilful operation and maintenance 
and mechanics with years of evpWanee 
behind them; the oasiatonce rendcU by 
the Department throngh itt 15,000 (A 
lighted airways, 354 intermediate ^ijandiag 
field^ radio-beacon service, radio So-*'-— 
broadcaato to planes in fli^t, an^ a 
tensive ayatem of collecting and-^Jh 
nating aeronautical weather inf||aBatios 
through automatic telegraph-typewidta cir. 
cuits." 

All this goes to explain the i^ 
popularity of airway travel by the A 
publlc.-A. K. 

Mnsenm Watch I>o|j^ 


L tecting its treasurea ia erngdoyed by 
the Afiiseum of Fine Aru in ■baoa. In 
addition to the regular watclimaB, two 
German police dogs are now fiatog used. 

In tbit Museum there are tw4 sUfla of 
watchmen and a foreman. TheiAbst shift 
is on duty from 4 pjt. tmtil rnMnigM, the 
second being on from midnight nttll 8 
in the morning. The foreman who makes 
the entire round of the Muaeum during 
each paiod, ia accompanied by <aa of the 
police dogi which, bmuse of h^ 
instincts, would be able to ahnao the 
presence of thieves much quicker than ■ 
human being. 

One of the dogs serves with ^ firat 
watch and the othw dog with the seoood 
watch, but when the first dog is “olff doty” 
he remains in the central office with t^ 
man on guard there. The tour of the 
Mnseura for each dog meoaurea nina miles 
and in spite of the strenuous nature of their 
work they are on duty seven days a Week 
throughout the year. 

Steamer Hauled Up a Momtala 

"TT took nine trains to poll the ports of 
X the ship, OUmttt, up the Andaa Mona- 
tains to Lake Titicaca,” said L S. Blaiaddl, 
Genaal Manager of the Southan BaUwaya 
of Peru, to a representative of ^ Pan- 
D Union. 
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“FoUowiof our compaiijr’i poUcr of on- 
deuwfiuff to givo th« ntmoit value in terv- 
iea, It «u found doairable to augment our 
Sort of atoaniera on Lake Titicaca. The new 
veaaei, the OUanta, waa constructed at Hull, 
England, and shipped aboard the S. S. La 
Pat to MoUendo on the coaat of Peru. 
Diaeharga of cargo by lighter took place 
flien and then the first of nine trains began 
hauling the OUanuft paru up the steep 
grades of the Andes 300 miles to the shore 
of Lake Titicaca. The railroad crosses the 
crest of the mountains at an altitude oi 
14,688 feet and then the descent is made 
to the shore of the lake, which is 12,500 
feet above sea level. 

•^e vessd is now in course of recon- 
struction on the company's slipway at Puno, 
which is the only modem type slipway in 
South America. The OUanta — which means 
“the great Inca general* — is 26S feet long 
and will have accommodaliona for 66 first- 
class pasamgers. There will also be much 
cargo space. She will be an oil-burner.*? 

The first steamer to navigate Lake Titi- 
caca, the Yttvari, was transported piece by 
piece by mule-power from the Pacific coaat 
in 1863, before the construction of the rail- 
road. liut was a stupendous task and re- 
quired many months. Other small steamers 
R brought from England from 
time so that today passengers and freiglit 
sre quickly transported over this great body 
of water. 

With the completion of the OUanta the 
last word in modem steamer service will 
be achieved. **In this connection,” says Man- 
sger BlaisdeU, “the vessel will satisfy the 
taste of the most fastidio 

and luxu- 

» of big o 

Cheap Alloy Songlit for Turpen- 
tine Cups 

T he turpentine industry needs a dur- 
able and inexpensive cup for gather- 
ing turpentine gum, a cup which will 
neither rust nor discolor the gum. At the 
request of the Pine Institute of America, 
chemists of the United States Department 
ot Agriculture have been testing cups made 
from various substances and of several al- 
loyi. The Bureau of Qicmiatry and Soils 
reports that aeverol inoniha of investiga- 
tion have not yet revealed a cup material 
which b both inexpenaive and aatisfactory, 
but that the search will continue. Some of 
the alloys tested resist the chemical action 
of water and turpenUne gum, and do not 
discdor the gum objectionably, but these 
alloys ore too expensive. Cups made of 26- 
gaga plate, the investigators say, would 
coat about 25 cents each, or 2500 dollars 
for a "crop” of lOdiOO cups, an expense 
which pt^ucera cannot undertake.— 
A. E. B. 

Qnaateal Treatment Donblea 
life of Flihlng Tackle 
would hardly expect to find chem- 
fatty appifed to fishing^ yet that 
sdeam is playing no Inconsiderable port 
In the fiahing industry today. In New 
England, for example, where fishing is a 
Bttjor bdustry; the neta, lines, and other 
fiahing eitulpmetit have an exceedinglr 
ahon.Rfl^ ao one of the major problems 
-la the pNiemtion of neu and liim When 
the vahM of tin oordoge gear used by the 


GENERAL FOODS ANNOUNCES A NEW 
RESEARCH ACHIEVEMENT.. 

VITA-FRESH 



Vita-Frbsh, the latest research leaves in the can enough oxygen 
achievement of General Foods, is to cause some deterioration of the 
a complete solution to the problem contents. Vita-Fresh seals coffee’s 

of coffee freshness. It has already fragrance so perfectly that even 
been applied to Maxwell House expert coffee tasters cannot tell the 

Coffee, one of General Foods’ 20 difference between coffee that has 
nadonally advertised products. stood for months in Vita- Fresh 
Coffee deteriorates on contaa cans and coffee fresh from the 
with air. Tlic deliate, volatile fla- toaster. 

vors escape, thereby causing loss Probability that the new process 
of freshness. Oxygen combines may be made available to other 
with oik left in the coffee, thereby packers is disclosed in the an- 

causing stateness. ’The best vacuum nouncement that the Ai 

packing now in commercial use re- Can Company has been authorized 
moves 90% of the air. Vita-Fresh to grant the use of it to other 
removes more than 99% of the air coffee toasters, 

and, for practical purposes, aeates “The Story of Via-Fresh,” a 
a complete and perfect vacuum. booklet which should be of in- 

The importance of this advance tercst to both housewife and busi- 

is shown from the fret that ness man, will be sent to yon 

;n a 90% removal of air h— -■*1 free upon request. 

GENERAL FOODS 

DEPARTMENT 6-J 2S0 PARK AVENUE NEV YORK CITY 

Maxwell House Coffee, Log Cabin Syrup, JeB-0, Certo, Post's Bran Flabes, 
Minute Tapioca, Postum, Hellmann’s Mayonnaise Products, Walter Baker’s 
Chocciate and Cocoa, Franklin Baker’s Coconut, Calumet Babng Powder, 
Gn^Nuts, Sanka Coffee, Swans Down Cake Flour, Post Toasties, La Prance, 
Satina, Diamond Crystal Salt, Wbtlt Bran. 
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New Eaclaad fiakermen— 4,000XK)0 doUan 
— k oompwad with the yalne of . the animal 
catch of fiah and ahellfiah, wbich'ia about 
25,000,000 doUaia, it la aeen that the length 
of life of the gear ia a very important factor 
in the coat of catching aea fooda, eapecially 
when one conaidera that many neta wear 
out in one aeaaon, and moat neu laat leaa 
than two aeaaona. Clarence Birdaeye poinU 
out thia problem in a recent iaaue of Chem- 
ical and Metallurgical Engineering. 

Until iviy no acientific investigation of 
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of the car, causes retardation. The shortest 
possible atop it produced when the forward 
wheel thrust almost, but not quite, equals 
the maximum tail resistance, which is de- 
termined by the adhesion between wheels 
and rails. In other words, the total brake- 
shoe friction (pressure times coefficient of 
kinetic friction) must not exceed the rail 
adhesion (weight times coefficient of static 
friction), or wheel sliding will occur. 
(Automotive vehicles have a natural ad- 
vantage over street cars in stopping ability. 


the raiL Full control of braking p 
is retained by the air-brake system, therebr 
allowing iu Inherent flexibility to be exec^ 
cited. These features differentiate the 
“Booster” from the magnetic brake whieli 
was in use a quarter century ago, but ve(y 
largely abandoned aa impractical due to 
high maintenance expense involved and the 
extreme variation of braking pressure daa 
to voltage fluctuations. As the “Booster” 
shoes do not ride the rails, damage to than 
from cross-overs will not occur 


J -t- ,1 
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Diagram of a truck of a 
railway cor showing instal- 
JH^ Btion of the "Traction Booe- 








chemical jweservatives for nets, twines, and 
ropes had been carried out in this country. 
In that year the United Sutea Bureau of 
Fisheries began a comprehensive study of 
means of lengthening the period of useful- 
ness of these important tools of the fisher- 
man. These investigations, which are still 
being continued, have brought to light an 
important new preservative for neu and 
twines: copper oleate. This chemical, when 
used in combination with coal ur, has 
been demonstrated to be an excellent pre- 
servative of tensile strength of cordage gear. 
Treated with this combination of preserva- 
tives, netting often lasts twice as long as 
that treated with proprietary preservatives. 
-A. E. B. 


Traction Booeter AmIbUi Braking 

T he old adage that a man cannot lift 
himself by his own boot straps has 
lost some of its significance since a device 
was developed fur street cars by the West- 
inghouse Air Brake Company called the 
“Traction Booster”— an auxiliary to the air- 
brake system. 

This device, as iu name suggests, 
“boosU” or increases the traction (adhesive 
friction) between the wheels of a car and 
the rails, without actually increasing the 
weight of the cor, the purpose being to 
permit application of greater retarding 
force in order to shorten stopping distances. 

While a man cannot decrease his weight 
on the ground by an upward pull on his 
boot straps (this merely increases the 
pressure between the soles of his boots and 
the soles of his feet) provision is now made 
so that a car can increase its own weight, 
that is, in effect, for the purpose in mind, 
by pulling itself down to the rails with 
greater force. 

Ordinarily, a car is held to the rails by 
the pull of gravity alone — its own weight. 
By means of the ‘Traction Booster” it may 
be held to the rails with an additionid 
magnetic puIL The advantage of this will 
be evident by a review of the following 
facts. 

Consider first what stops a moving car. 
When the brakes are applied each wheel 
ihnists forward on the rails with a force 
equal to the brake shoe friction, which is 
opposed by an equal backvmrd thrust of 
the rails against each whed. This force 
acting in opposite direction to the motion 


because of greater traction, since the coef- 
ficient of friction between rubber tire and 
roadway is higher than between wheel and 
rail. > 

Since thia rail friction is thus inherently 
restricted by the nature of the materials 
in roiling contact, and the braking force 
thereby limited, the only remaining way 
to increase Uaction and permit greater re- 
tardation is to increase the other factor 
involved, the weight, which is done by the 
“Booster.” 

This device utilises magnetic attraction 
between the truck frame and rail for ac- 
complishing its purpose. As may be seen 
from the illustrations, magnetic shoes are 
suspended between the wheels directly over 
the rail. When a predetermined air-brake 
cylinder pressure has been built up, a 
pneumatically-operated switch energizes the 
coils of these shoes, causing the latter to 
move toward, but not upon, the rail. This 
powerful magnetic attraction is equivalent 
to increasing the load on the rails without 
actually increasing car weight. Advantage 
is uken of the greater traction thus pro- 
duced to Increase the braking force of the 
air-brake system. Since length of stop is 
inversely proportional to the amount of re- 
tarding force, sbortw stops naturally result. 

It should be emphasiz^ that no retarda- 
tion is produced by this magnetic attrac- 
tion. The shoes do not come in contact with 


Normally, a retardation of but iVt miles 
per hour, per second, is about the limit, 
whereas with this “Booster” a retardation 
of lYa miles per hour, per second, has been 
attained without wheel sliding. 

In addition to the advantages of the 
“Traction Booster” during deceleration, it can 
be used to advantage in acceleration and as- 
sist materially in the ascent of steep grades. 

U. S. Consumes Half WoiU*s 
Tin, But Produces Negligible 
Quantity 

T in is the only metal of which the 
United States annually consumes more 
than 20,000,000 dollars worth and yet re- 
mains a negligible producer, points out the 
United States Bureau of Mines. In fact, 
the value of the tin annually imported for 
consumption ranges from 60,0(X),000 t« 
over 100,000,000 dollars and accounts for 
almost half of the world production. An- 
nual domestic production is valued at less 
than 50,000 dollars and amounts to less 
than one twentieth of 1 percent of the 
world’s total output. 

The principal tin-consuming industries 
ore food packing, automobile manufacture, 
and building. The packing of food is rela- 
tively stable from year to year and may 
be counted upon to absorb a fairly con- 
stant quantity of tin plate and solder but 



Oa tUs tnidi tm waea the wfaeele ia Installed the "TractieB Booster” edikii, 
by attracting s railway car to the rails, Inctaaiss its effoetiya traotioti 
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the antonobile indiutry la subject to wide 
varUtion in the number of units produced, 
urs Qtarlea White Merrill, in a recently 
issued Bureau of Mines report. 

If the recovery of secondary tin —that is, 
the production of tin from sources other 
than ore — were inciudefl with primary pro- 
duction, the United States would rank 
third among the tin-producing countries of 
the world. Tin-bearing alloys, tin-plate clip- 
pings, and melting-pot drosses are the most 
important materials from which tin is 
reclaimed. Most of tlie tin recovered from 
alloys does not pass tliroiigh a refined-tin 
stage but is made into alloys wliicli are 
brought to tile required speeifiratiuiis by 
the addition of virgin metal. 

Much study has been given to the proli- 
Icm of finding a substitute for tin plate in 


How to provide a 
RETIREMENT INCOME 
for yourself 



Trolley cart which travel on rails 
encircling a building of the General 
Electric Company, carry hot and 
cold water for window washing. The 
cart may alto be raised and lowered 

the anning industry, Inil no tin-free con- 
tainer lias been developed as yet that can 
offer serious competition to the tin can. 
Class containers have been used success- 
fully where the advantage of display of 
contents has outweighed the higher initial 
cost and the difficulties of transporUtion. 
Experiments have been itii stainless 

steel cans, but the high d difficulties 

of opening have made their use uni 
noroical. Research to develop a pract 
aluminum can continues. Research in 
substitution of lacquers for tin in 
manufacture of tin cans has made li 
progress because of the difficulty in 
taining an appearance of T ~ 
beauty equal to that of the tin, as well as 
tbe difficulty in duplicating the purely util- 
itarian quolitiea of the tin coating. 

Aluminum is being used as a substitute 
for tin in the mannfacture of foils and col- 
lapsible tubes. Moreover, tin foil is meet- 
ing severe competition aa a food and 
cigar wrapper in cellopbane, a transparent 
cellukae product, and in various waxed 
papert^A. E. B. 

dieiiileal Accident Rcctnrd 
for 1930 

A ccording to itatiatica compiled by 
. the NathHial Safety Council, tbe rec- 
ord ol Indnstrlal accident! during 1930 
abowa that woiken in the chemical industry 
oto DO more subject to injury than the em- 


1250 a Month 

beginning at age 55, 60, or 65 

T his new Retirement Income Plan en- 
ahlr-i you to retire ai 6o, or with a 
monthly income of gioo, yjjo, fjoo, or more. 

Suppoic you want to retire at 6o on gi50 
a month. You m-ake sure of: 1 . An income 
of a month for yourself, beginning at 
age 6o and lusting the rest of your life. 2. 
A life income for your wife if you die before 
age 60. 3 . A disability income of 1250 a month 
fur yourself if aerious illness or accident stops 
your earning power for good. 

A Retirement Income may be paid for in 
monthly installments. It goes into effect the 
minute yon pay your first installment. I'.ven 
if you should become totally disabled, you 


The Phoenix Mutual is an 80-year-oId 
company with g6oo,ono,ooumsurance in force. 
Aninteresting a8-pege free Uxjk fully explains 
the Hetirer-snt Income Plan. No cost. No 


^PHOENIX MUTUAL 

Hr LIFE INSURANCE COMFANY 




S72 


8 C I E K T I P I C A M E R I C A K 


pIojWM of odier ladiutriM. h • Btt of profoMot of bygioM direeto* of the 
28 mJw indnitriet, tiw ohcnioil indnitTy Heoltb Servico of Um tlnivanity of Cbi- 

ronked tenth on the but* of iu frequency oego. declare* that ihtaaptng down in the 

rate and foorteentb in eeverity. Accident* •**!, and other mletake* in poalure, when 

were moat frequent in coal-tar diaUUatlon riding or driving, by reatricting the natural 

plant* and nio*t infrequent in plant* man- functioning of the lung* and other organa, 

ufacturing carbon pn^cta, llie aeverity 1* a direct cauae of unneceeaary fatigue; 



rate waa loweat for induatrial gasc* and 
hiidieat for exploeive*. 

Aa chemical plant* increase in size, their 
injury rate* decrease, a situation more or 
lea* common to plant* in all industries. 
None of the groups employing less than 
749 people had a frequency rate less than 
the average of 1S.S0 and none of the group* 
with less than 499 employees had better 
than average severity. — A. E. B, 


A New Radiographic Technique 
In Biology 

W HAT is claimed to he a valuable bio- 
logical procedure, the injection of 
opaque material into the arterial system 
of human and animal specimens, followed 
by the use of the X ray fur making radio- 
grajdis which then display the arterial sys- 
tem to better over-all advantage than is af- 
forded by the usual method of dissection, 
has been developed by Arthur W, Fuchs 
of the Eastman Kodak Company. 

For the average person and student, dis- 
section is a difficult procedure demanding 
training, experience, and a certain degree 
of aptitude. A pair of Mr. Fuchs’ radio- 
graph* Is reproduced in these columns. 
These show the complete opaque iujertion 
of the srterial system of a five months’ 
foetus, made through the umbilical cord. 
The artmial aystem is aeen to be almoit 
diagrammatic. By the combination of radlo- 
grapha taken from various directions the 
complex system of arteries is nude simple 
at once. 

The procedure is ibst of injecting a sus- 
pension of lesd oxide in olive oil and xy- 
ien* into the blood vessels after death. 

Doubtless this method of making the in- 
vinible clearly visible could he adapted to 
other uses thu the one described— this, at 
lesst, has been the history of the rnsjorlty 
of newly developed method*. 


pressure under the knee, due to 
seat or to other oanses, subjects the nerves 
to pressure that may result in serious 
disorders. 

Dr. Reed and other authorities agree 
that good posture ia a health and safety 
measure s* well a* a mean* of greater 
enjoyment and they declare that properly 
designed and upholstered seats are esaentisl 
to proper posture. In this connection. Dr. 
Re^ declares, “I feel that one can main- 
tain correct posture more easily under rid- 
ing condition* if the upholstery is of such 
t material a* mohair rather than of 
smoother and more aiippery materiaL” 

Here ate the chief essential* of correct 
riding or driving posture as presented by 
Or. Reed snd by Dr. Bennett, director of 
educational research of the American Seal- 
ing Company: The person who would ride 
comfortably, safdy, and with the least 
danger of unneceaaary fatigue, should sit 
well back in the seat with the weight rest- 


bctom • 

ing dddly on the seat' bones, oft a point 
below the shoulder blades, at tlw top cd the 
hipa to hdp support the back, and on the 
feet. It it extremely imporunt that there 
be no preasure unda the knee. The correct 
postnre, experta agree, ii the one that gives 
the greatest relaxation and comfort, per- 
mit* the greatest freedom of arm* and legs, 
and keep* the body poised in s poeition 
where response in case of onergency fi 
essiest and quickest. 


Pellagra Due Wholly to Foods 

I T haa been definitely eatabliahed that 
pellagra ia strictly a dietary disease, 
which may be uniformly produced or pre- 
vented at will by simply varying the quantity 
of the foods which carry the antipellagric 
vitamin, the United States Public Health 
Service declared in a statement recently. 

The United .States Public Health Service 
states that although pellagra bos been 
known to be more or less prevalent in cer- 
tain sections of Europe for nearly 200 yean, 
and in this country for almost a quarter of 
a century, it is only recently that the nature 
(if it* cause has bMU nude clear and i«ao> 
tical and effective measures for it* treat- 
t and Invention have been establisbod. 
Pellagra is unlike most preventable di»’ ' 
eases with which we have to contend, a* 
infection appears to play no part whatever 
in ita csnsalion, and the sanitary asd 
hygienic measures commonly employed 
against tnnsmiisible diseases offer no aid 
in its control. 

It has been abundantly demonstrated 
that pellagra may be uniformly produced 
or prevented at will by simply varying the 
quantity of the foods which carry the anti- 
pellagric vitamin — vitamin G. lliiB occurs 
without regard to the quantity of other 
foods consumed which, except for the 
shortage of this particular vitamin, may be 
in perfect physiological balance. It is there- 
fore seen that pellagTs, like the other vita- 
min deficiency diseases, is brought shout by 
the absence of a specific and essential die- 
tary factor and ia in no way dependent 


Gut Drivor^s Pogtnre Influencsts 
Fatigue 

'PHTIGUE in driving an automobile ia 
1/ due to poor posture aa well aa to im- 
I, ihoek-abtorbera, am' 


defMlt to Ae ear, according to medkal 
and ether anthoritiea. Or. Dudley B. Reed, 



I, tfaeir bodies aa p petted >> the s h es il das e , e pefat n 
» aeet heawa, and ma tha feat^. ikito (Mi wiR t 
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upon (Umtion in the ordinwr tense at It 


iiie Tarioat foodt and fdodatuflt have 
been found to differ wideljr in the qtuntity 
of the antipeUagric vitamin -which they 
tnppiy, and thit makes variety in diet of 
the utmost importance in the treatment and 
Invention of pellagra. 

Some foodt, such as fresh lean meats, 
liver, milk, canned salmon, and commercial 
wheat germ, have been found to be 

that the addition of a | 
reatenaUe quantity of 
effectively supplement an otherwise pel- 
lai^'Pioducing diet. 

Other foods, including eggs, canned had- 
dock, dried peas, soy beans, dried milk, 
and tomatoes, have been found to possess 
considerable protective value, but must be 
consumed in relatively large and often ex- 
cessive quantities when depended upon as 
the only or principal source of vitamin C, 
while still others, including corn products, 
wheat flour, rye flour, oatmeal, salt pork, 
lard and the commercial lard subaiitutes, 
butter, carrots, rutabaga turnips, mature 
onions, sweet potatoes, molasses, and while 
rice are such poor sources of this vitamin 
that they cannot he depended upon, regard- 
less of the quantities or combinations con- 
sumed. 

Fortunately, in most sections of the coun- 
try the diet is composed of a sufficiently 
large variety of fot^ to insure a fairly 
adequate supply of the pellagra-preventive 
vitamin at ^ seasons. Under such condi- 
tions pellagra appears only sporadically, if 
at all, and usually results from dietary id- 
and eccentricities, or other 


Sobetance of IHgestive Juice 
Prepared Pure 

T he stomach’s digestive ferment 
dissolves the starch in foodstuffs 
makes it available for the energy 
of the body has been prepared in the pure 
state for a first time in the chemical labora- 
tories of Columbia University. This -marks 
an important step toward finding out what 
these complicatt^ ferments really are, a 
problem that has hitherto remained un- 
solved because they could not be obtained 
pure. 

Professor H. C. Sherman, who is well 
known as an authority on the vitamins, and 
two associates. Professor M. L. Caldwell 
and L E. Boobar, announce their accom- 
plishment in a report to the journal Science. 

Starch, under the action of this ferment, 
is oonverted into malt, this being also the 
first step in the preparation of fermented 
liquors from grain. Tlie crystals of diastase 
or amylase, as the starch ferment is called 
by chemists, were obtained from solutions 
of the pancreatic extract in a mixture of 
alcohol and water. The crystals show re- 
semblances to proteins, those nitrogen- 
containiBg compounds which form so luge 
a part of the stuff of the body. 

This it the third digestive substance to 
be isolated. Protease, dso found in diges- 
tive joioe, which digests proteins like 
gdstitt or the casein of milk, was recently 
aytuRitsd by Dr. John H. Northrop and 
Dr. M. Knniu at the Rockefellu Institute 
for MedM Heseueh at Princeton, New 
Jen^. U^esa; the enqrme that transfottu 
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Statltr ieJt are as luxuri- 
ous as money ean buy. 
Each has a Jeep box spring 
topped by an inner-spring 
hair mattress . . . nothing 
is more condutive to rest- 
ful sleep. 




Oh, what a difference there is in beds! There’s the 
stern kind — the .sad type — the lumpy affair. And 
then there’s the Statler bed . . . buoyant, restful. 
“What a bed!” you think, as you yawn and stretch 
in lazy content on the mattress that is comfortable 
all over — that doesn’t sag in a single place — that 
yields pleasantly to the curves of your body. 

Finally, you switch off your radio . . . put out the 
light at the head of the bed . . . pull up the snowy 
white sheets and the blankets . . . and sink down, 
down, down into sleep. 

In the morning you awake to find a newspaper 
under your door, and soon you’re whistling merrily 
in your bath — eager for your breakfast. And as you 
start about the business of the day, refreshed and 
rested and happy, we know you will think with en- 
thusiasm of the gracious personal service you have 
enjoyed, of the many comforts of your room. And 
we fancy, too, you will remember it was the Statlers 
that first gave travelers the modern hotel. 



HOT€lS STATieRj^ 




THE AMATEUR ASTRONOMER 

Condneted by ALBERT G. INGALLS 


T his year there have been two con* 
Tentiona of amateur teleicope makert— 
one held in July at “Stellafane” near 
Sprincfield. Vermont, u in the previous 
live years, and a new one held in August 
in Pituburgh by the Astronomical Section 
of the Academy of Science and Art We 
hope that next year there will be several 
others, covering the whole nation. The 
hobby of amateur telescope making con- 
tinues to thrive and spread like a lusty 
culture of disease germs on an agar-agar 
plate. Our own fell, deep-dyed hope is to 
infect the entire planet 
About the usual number— some 12S 
amateur telescope builders — attended tlie 
annual powwow at “Stellafane," in spite of 
hard times. 

This year the Porter turret telescope 
was ready for use and a number of the 
more enthusiastic, wakeful amateurs spent 
the night keeping it busy. This is tlie 
telescope which was mentioned in advance 
of completion, in the Scientific American 
book “Amateur Telescope Making,” at the 
top of page 51 (second edition), except 
that the Cassegrainian part bos not yet 
been added. Light from a star reaches the 
diagonal flat mirror closely attached tu the 
revolving turret, is reflected outward to a 
16-inch paraboloid at the end of the frame- 
work structure of tubing, and this parabo- 
loid returns it as a cone which passes 
through a hole in the flat. The eyepiece is 
sritUn the turret. This turret is made of 
concrete cost on to steel plates and re- 
volves in right ascension on heavy rolls, 
being turned by means uf a hand crank. 
The arrangement of the turret proper re- 
sembles that used on the well-known 
Hartness turret telescope. The slender 



Incidentally, this same photograph was 
passed by the Albany papers into the hands 
of the press photograph agencies and thus 
came to be published in newspapers all 
over the nation. It is only fair to stale that 
Mrs. Jenkins should not be credited with 
the misinformation in the legend published 
by most newspapers with the picture, as 
this appears to have arisen phoenixJike 
from the imagination of the press photog- 
rapher, which surtmsseth understanding. 

Mrs. Jenkins is the wife of 'Hiomas A. 
Jenkins, a representative of the General 
Electric Company, and has studied mathe- 


matics and physics at the New York Sute 
College for Teachers. She, with some hdp 
from Mr. Jenkins, devoted 130 hours to the 
mirror part of the job. This is the third 
woman who has successfully completed a 
mirror as an amateur, the others being Mrs. 
Skinner, a draftswoman who was one of the 
members of the original “Telescope Makers 
of Springfield" and Mrs. Margaret Weisen- 
berg of New York (SaiNTiric American, 
October, 1929, page 354). Women seem to 
possess a real instinctive flair fur any kind 
of rouge and mirror work and it is hoped 
that others will essay it. 

Russell W. Porter, the father of the 
amateur art in America, told the assembly 
about progress and some of the plans at 
Pasadena, especially with regard to the 
200-inch telescope. In the site investiga- 
tion the choice has now been narrowed 
down to three candidates. The investigation 
will be continued while the work on the 
great telescope progresses, as it is only by 
integrating the findings of severai years at 
a given site that a safe criterion of seeing 
can be obtained. One site, for example, 
which had performed splendidly for more 
than a year suddenly “blew up" and gave 
such bad seeing during a subsequent period 
that it was entirely thrown out of the 
running. One site is at Palomai about 100 
miles south of Mount Wilson. A second 
candidate is about 100 miles east of Pasa- 
dena at an elevation of about 7000 feet, 
while a third is in the Mint Canyon near 
the Mojave Desert. Work on the 200-inch 
mirror is progressing, perhaps more slowly 
than the eager public wishes, but the in- 
tention is to avoid any haste that might 
later prove prejudicial to the main con- 
sideration, the telescope. The job will re- 


object projecting at ihe right 
Is a length of four-inch shaft- 
ing which serves as a counter- 
weight, The observer remains 
within the turret and is pro- 
tected from the icy blasts of 
the cruel Vermont winters 
and from the persistent atten- 
tkms of the Vermont mos- 
quito. In the picture the 
square part of the structure is 
of wood, and the entire pert 
at the M is of concrete, the 
two being anchored together 
by means of heavy bolts. 

The second big feature of 
the “Stdlafane" gathering 
was a six-inch telescope made 
by a lady, fliis received so 
touch attention, and its maker, 
Mrs. Thomas Jenkins of Al- 
bany, so much praise, that 
there b no record of anything 
like it As soon as the conven- 
tion was over, the newspapms 
of Albany got wind of this 
unsuel accomplishment and 
ofauinod an interview with 
Mrs. Jenkins, at which the 
photqfrqih reproduced in 




quire a number of years at 
beet, some of the newspapers 
and ill-informed writers to the 
contrary notwithstanding. 

T he other assembly of 
amateur telescope makers 
was held at Pittsburgh, Satur- 
day and Sunday, August 8 
and 9 and, being well adver- 
tised in advance, brought 
more than 100 amateurs to 
that city, the visitors coming 
from ei^t states. Several pro- 
fessional astronomers attend- 
ed the meeting. The interest- 
ing J. W. Fecker plant was 
visited. At the Allegheny 
Observatory a number of 
speeches were listened to, in- 
duding those by C B. Roe, 
President of the Pittsburgh 
club of amateurs; R. W. Por- 
ter and John M. Pierce of 
SpringfieH Vermont; M. D. 
Blish, secretary of the newly 
organised club, “Amateur 
Tdesoope Makers of CW- 
eago”: J. W. Feckor who bas 
Just completed the flO^ineh 
minor for the Perkhns Obser- 
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ntoty at OMo Vealjwa UniveMity; and 
Dr. Jamaa Stokley, Director o( the FeU 
Planetarium in Pbiladelptiia. A wreath waa 
placed on the tomb of “Uncle John” 
Braahear, the great mirror maker. 

On Sunday < viait waa made to the Valley 
View Obaervatory, which was deacribed in 
the July 1931 Scientific American, pages 
3042. Thia is the headquarters of the 
Pittsburgh group. A ten-inch mirror was 
silvered aa a demonstration. There were 
other activities and everybody had a good 
time. An informal account of this gather- 
ing, from a private communication by R. 
W. P., reads in more lively style. “Just 
back from Pittsburgh. Fine time. Those 
fellows did well. Headquarters in big hotel, 
badges, cars with big signs announcing 
convention. Fecker gave them the run of 
his shop. Supper, much speechifying. Eve- 
ning at Allegheny Observatory, clear night. 
Hottest night ever. Sunday, spent morn- 
ing with Fecker. Had a look at the 69-inch 
over a knife-edge, Wowl Everything at this 
meeting was dune line.” 

So there you arc; amateur telescope 
making still lives. 


What Price HEALTHS 



Health is “more precious than 
rubies”. But it is obtained by your 
own efforts, and not by purchase. 
HYGEIA, the Health Magazine, 
is published by the American Med- 
ical Association to tell you how 
w attain health and how to keep 
it. In simple, non technical lan- 

S , leaders in the medical pro- 
[1 write entertainingly about 
the various phases of health which 
are most vital to you. HYGEIA 
sponsors no health fads — but it is 
authentic! 


Ill the Oetober HYGEIA-Noted Physlelaiui 


H ere is something else, this time from 
Chicago, a letter from Gerald £. 
McCord, President of the “Amoteur Tele- 
scope Makers of Chicago.” 

“The readers of this magazine may recall 
former statements that an organization fur 
amateurs in telescopy and astronomy was 
being farmed in Chicago. We are pleased 
to present the following report of our 
progress to dat 

“In March of this year the first meeting | 
of this group was held at the Hotel Sher- 
man in Chicago for the purposes of organiz- 
ing and planning a program. A constitution 
was drawn up and the name ‘Amateur Tele- 
scope Mgkers of Chiesgo’ was selected. The 
constitution reads in part : The purpose of 
this organization is to promote interest in 
astronomy among the amateurs of Chirago 
and to assist all members in the art of 
telescope making.’ 

“There are now 45 names on our rolls. 
Meetings ore held the first Sunday evening 
of each month. They are a comhinatiun of 
husiness meeting and small group discus- 
siona of oome question that is giving some 
member trouble at (hat lime. 

“Completed mirrors of the society num- 
ber six and range in size from 3Vj-inrh to 
24-inch. The 24-inch telescope wss built by 
Mr. F. W. Nack snd is now in use. Five 
other mirrors ore in process of construction, 
the largest of which is being ground from 
an especially made disk of Pyrex. Its 
diameter is 12 inches. 

“We will welcome contact either in per- 
son or by correspondence, with other ama- 
teurs anywhere. Address all mail to the 
secreury, Mr. M. D. Blish, 7548 West 62Dd 
•Street, Argo, Illinois or phone Kildare 
8971 and nsk for Mr. W. L. Dennis, if you 
ore in town. Our technical advisei and nn 
honorary member of the society is Mr. J. E. 
MeUish.” 

FITHAT Jap, Nogato, bos earned the right 
X to carve hia initials on the comet he 
recently discovoed, the comet having been 
nnaied for him at is the custom. Nsgats is 
not a telescope ntsker but is an amateur 
oatronoaer neverthdest. Here b a star for 
the tdeooope maker to hitch hia wagon to; 
let Ua diMWver a new eosMt— and fame. 


give you the benefit of their knowledge 
and experience. Dr. Giarlcs H. Mayo 
contributes an anicic that will ap- 
peal to every reader, "How To Live 
Longer". Dr. William Allen Pusey, 
widely known for his interest in the 
economic phases of medicine, talks to 
you about "Tlie Cost of Keeping 
Well". Dr. W. W. Bauer discusses 
"Whooping Cough", one of a .series 
of his articles on "Communicable Dis- 
eases in the Home". Another interest- 
ing series begins in this issue, 'The 
Blood and Its Diseases”, by Dr. Rob- 
ert A. Kilduffe. 


Oclier articles in the Oaober 
HYGEIA include: "The Relationship 
of Shoes to Healthy Feet", by Kath- 
erine T. Cranor; "Out Baby Was 
Reasonable", by W. H. RtAerts; "Bath 
Tub Accidents", by Henrietta McFar- 
land; "Pioneers of Medicine — Louis 
Pasteur", by Claude Lillington; "Epi- 
lepsy", by Dr. William G. Lennox; 
"How to 'Cure' Diabetes", by Caro- 
line Gardner; and two delightful 
stories for children, "How Donna Joy 
Fouml a Home", by Dorothy Bresna- 
han, and "The Magic Cure", by 
Blanche J. Dearborn. 


Introductory Offer 


6 moBtiis oS HYGEIA 
Haman Factory Chart 


Um This Coupon— 

The regular subscription price of HYGEIA is |3.00 a year. 
Send your dollar NOW with this coupon and get-- 
Juaory six months' subscription ""'GEIA 
HI4 X 1 Human Factory Char 



AMERICAN MEDICAL ASSOCIATION 
333 N. Dtuborn St., Chicago 

Enclosed is one dollar for a six months' introductory sutocription ti 
Health Magazine, together with the BVi * 1 1 Vi Human Factory Chart. 

Name : 


Address. 


SM 
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CURKENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


Tub Jbnninm Cintmfvcai. Pomp givM 
wme Talnable daU for tboie inter- 
Mted in hydraulic*. Particular attention i* 
paid to poaition of anction and discharge 
oonnectiona. Nash Engineering Company, 
Sooth Norwalk, Conn.— Gratis. 

Whibi to But Soppubs fob Educational 
Institutions i* a pamphlet which i* 
inralnabU to educational authorities and 
purchasing agents of schools, colleges, and 
summer camps. Porter Sargent, 11 Beacon 
St., Boston, Mau.— Gratis. 

An ANBMOMETBa poa a Studv or Wind 
Gusts (Engineering Research Bulletin 
No. 20 University of Michigan) by R. H. 
Sherlock and M. B. Stout describes a new 
type of pressure plate anemometer for re- 
search on the loading and strength of over- 
head power lines. The apparatus is fully 
illuatrated and described. Department of 
Engineering Research, University of Michi- 
gan, .dnn Arbor, Michigan. — tlM. 

Outdoob Spobts Luhtinc illustrate* some 
recent installations which allow longer 
playing hours. Every outdoor sport can now 
be played under artificial light. This pam- 
phlet conuins a remarkable series of dia- 
grams showing bow various courts and 
field* should be lighted. Neia Park En- 
gineering Dept., General Eiectrie Com- 
pany, Cleveland, Ohio.— Gratis. 

Pabachuti Supplbment or Am Cokhbbcb 
Rbculations (Aeronautic* Bulletin No. 
7-D, Aeronautics Branch, U. S. Department 
of Commerce) deals with parachute ap- 
proval and maintenance and parachute rig- 
gers. Aeronautics Branch, U. S. Depart- 
ment of Commerce, Washington, D. C^ 
Gratis. 

Rbpobt on tub Vecetable Oil Indcbtby 
or Htkbabad State (Bulletin No. 1, 
New Series, Commerce and Industries De- 
partment, the Nham’s Government) by A 
F. Ynill give* information on the oil-seeds 
and oil-crushing industry in this part of 
India, but the information win prove of 
value to all interested in vegetable oils. 
Nisam Jubilee Press, Hyderabad (Deccan), 
India, 3 rupees. — $IJ0. Remit by Inter- 
nmioiud Money Order. 


CuBBBNT Developments in Ameucan Col- 
LBCB Spobt (BuUetin No. 26, Hie 
Camegi* Foundation for the Advancement 
of Teaching) by Howard J. Savage, John 
T. MeGovem, and Harold W. Bentley deab 
vrhh the rtdatloa of college and adioel 
.BtUatic* la the educational process and id- 
'lisu that the final rcaponsibility rests with 
the nnivi ^t y or mdlege oficer*. Ceniegft 
. F oond ati e n for tha Advancement of Te^ 
ing, sn Fifth Ape., Now York Citr— 
Gratis. 


Wateb FanATioM won Avl Pubposbs 
(Bulletin No. 194) deamibe* in great 
detail the filtration of water for water snp- 
ply and swimming pools. The pamphlet is 
well illustrated. IFm, B. Soaife & Sons Co., 
Oakmont, Par— Gratis. 


Moss Pbat, Its Usn and DisTnairrioH in 
THE Unitbd Statu (Circular No. 167 
U, S. Department of Agricnllure) by A P. 
Dachnowidu-Stoke* demibes the imports, 
uses, requiremenU for a successful mose- 
peat Industry and the distribution of moss- 
peat in the United Sttte*. Superintendent of 
Documents. Washington, D. C , — 5 cents 
(coin). 


Wood-Liquid Relations (Technical Bulle- 
tin No. 248, V. S. Department of Agri- 
culture) by L. F. Hawley gives ithe rela- 
tions between wood and liquids. Substan- 
tially every important property of wood is 
affected by the presence of some liquid, 
in one form or another, so there are many 
important problem* involved. Superintend- 
ent of Documents, Washington, D. C.—IO 
cents (coin). 


Thb Meuimack Abcheolocical Subvkt 
by W. K. Moorhead I* a 79-page illna- 
trated account of the Indian archeology 
of the Merrimack River valley and is the 
work of a noted archeuIogisL Andover 
Press, Andover, Mau. — $1J15. 

Sanitaby Dbinkinc Facoities with Spe- 
cial Repebencb to Drinking Foun- 
tains (Bulletin of the Women’* Bureau, 
No. 87, U. S. Department of Labor) was 
prepar^ by Marie Correll of the Division 
of Research of the Women’s Bureau. The 
pamphlet deal* with the source of water, 
bubbling fountains, individual papa cupa, 
and the location of drinking water facilities. 
Superintendent of Documents, Washington, 
D. Cr-JO cents (coin). 


Thb Rum at Kiatuthlanna, Eastern 
Abuona (Bnllatin of American Ethnol- 
ogy 100, Smithsonian Institution) by Frank 
H, H. j^berta, Jr,, dewribe* the effort to 
obtain additioiial data on certain phase* 
of the earlier archeological horiaon*. The 
pemphlet bu 19S pcge* and la profnady 
illustrated. Superintendent of Documents, 
Washington, D. C.—6S cents (money 
order). 


The Deskn or Capacttob Motou poB Bbst 
Stabtinb PBBroBHANCB (Enghwetiiig 
Reeeetck Balleli» No. 19, DepartumiU of 
Engiiieerlng Reieanib) ^ Beitj. P. BtOey 
fa a treatise in whkh the writer bu u- 
deavored to aimidify the fundamental 
theory and the BMtbod* of making the 
neoeMary oosapuation* for die dpaigii of 
capncltor moters, Director, Deparment of 
Engbseering BestdnA, Vnharsity of Midti- 
gan, Ann Arbor, Midtf-SO cants. 


Annual Meeting op the Amebican Insti- 
tute or Chemistb (The Chemist, Vol- 
ume Vni., No. 9) describes the presenta- 
tion of h* medals to Messrs. Andrew W. 
and Richard B. Mellon for their notable 
achievements, particularly the founding of 
the Mellon Institute, which will soon oc- 
cupy its magnificent new building. Mdlon 
institute, P^burgh, Par— Gratis. 

Resbabch on Fuel Economt at Mellon 
Institute (Reprint from Combustion, 
Oct. 1930) by William A. Htmor tells oi 
the work the Mellon Institute is doing in 
ihe fields of fuel economy. Mellon Institute, 
Pittsburgh, Pa.— Gratis. 

X-Ray Pbotection (Handbook, Bureau of 
Standards No. 15) gives a unified set ol 
safety recommendations and was prepared 
under the direction of an eminent com- 
mittee. Superintendent of Documents, 
Washington, D. C,—10 cents (coin). 

Medical Examinees op the Aebonautics 
Branch (Aeronautics Bulletin No. 23) 
gives a list of medical eiaminers in all 
part* of the United States, numbering 800 
in tU. The result of their examinations is 
reported to the central office in Wsshlng- 
ton where qualification or disqualification 
i* made. The scale of fees is given and 
varies from 5 dollars to 15 dollar*. Aero- 
nautics Branch, U. S. Department of Com- 
merce, Washington, D. Cr-Gratis. 

Study op Jntjtno Water Situation by 
Samuel S. Weyer present* in very graph- 
ic form man’s dependence on water. The 
facts are admirably presented. Those who 
wish the salient facts in relation to the 
Misslaaippi River drainage flood problem 
will get them here. Fuel-Power Transporta- 
tion, Educational Foundation, 1116 Beggs 
Bldg., Colu mb us, Ohio. — Gratis, 

Sixtebntb Annual Repost op the Na. 

noNAL Advisobt Committee fob Aee- 
ONAuncs, 1930 (indnding Technical Re- 
porta Noa. 337 to 364) is a large quarto 
volume of 787 pagee, fully illuatrated and 
bonnd in bucknm. It it one of the moat 
vslosble contributions ever made to aero- 
nautical literature. It is, of conrae, pi^Uahed 
at cost a* it is not the policy of the Govern- 
ment to make a profit on it* technical 
literature. Superintendent of Documents, 
Washington, D, Cr—4IS 0 (money enfer). 

Yeab Book or the Depabthent or Acti. 

cultubb 1931 (House Document No. 
777, 71*t (]oiigre*e, 3rd Settlm) is the 


year in agrioiltnre— what is new in agri.; 


J, and 507 pages 
of itttiatioB. Tbe first haH «f this doth- . 
bonnd book is wdl JOnstrated SagoriatBXd-. 
CM .of Doeuamts, Wa shin g ton, fi. Cc— : 
$IS$ (amay ordari. 
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THE SCIENTIFIC AMERICAN 
DIGEST 

(Continued from page 273) 


OM, mi fiist made eiTitallfaie in 1926 by 
Dr. Jtmee B. Sumner at the Cornell Medi- 
cal College. 

The euymes or fermenU play a very 
important part in the life proceeeei oi 
plante or animala. They accelerate chemi- 
cal xeacUont vrithont thenuelvee being 
uied up in tbe proceia. Chemiete call such 
cttbetancea in general catalyst*, but enzyme* 
are very special kinds of catalysts which 
are estremdy mutable and therefore diffi- 
cult to handle In the laboratory . — Science 
Service. 


Soap va. Germs 

S OAP, and common soap at that, has 
been found to have remarkable germ 
killing power*, by John E. Walker, M.D., 
of Opelika, Alabama, who has reported his 
finding* to the American Medical Asso- 
ciation in the Journal of that organization 
of idiysician*. 

Wliile it U unsafe to generalize too 
fredy about the germ killing power of 
soap since some germ* are affected in a 
way quite different from others, Dr. 
Walker find* that soapsuds “compare 
favorably with many of the recently synthe- 
sized chemicals that have been heralded, 
at least in advertisement*, as crowning 
achievements of modern chemistry.” He 
says that the recognition of the germicidal 
properties of soap is comparatively recent, 
and the standard textbooks on surgery and 
bacteriology make practically no mention 
of these properties. 

There are, however, two germs against 
which the thorough washing of hand* with 
soap is not effective: those of typhoid fever 
and tbe staphylococcus organism. On the 
other hand, tbe thorough washing of the 
hands with soap suffices for the destruc- 
tion of streptococci, pneumoi-ocri, meningo- 
cocci, gonococci, and diphtheria bacilli; 
also infiuMsa bacilli. 

Where it came to kind* of soap. Dr. 
Walker found no very wide differences be- 
tween them. There actually was a dif- 
ferenoe of a few fold in gmn-killing power, 
though this difference varied with the kind 
of germ*. In any case, such diffo’ences 
would make little difference, so to speak, 
because it vras found that the ordinary 
lather one make* In washing the hands is 
many time* aa concentrated as tbe con- 


Vollow thR DlTMt Road to Suoooaa 
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germs even with the weakest aoapa. While 
floaliiig aoaps, perfumed toilet aoapa, 
laundry aoapa, cocoannt-oil and olive-oit 
•oapi-^l came out of the teat in good 
ste nd l n g though, of course, none v 
germicidal aa carbolic-acid ■oap.—/f. G. /. 

Chembliy to Establish Yalne ol 
Farm Crops 

D eclaring that farm prodncu are 
wonh only aa much at the chemical 
vsIm of their oomponente, IRlliam J. Hale, 
is t noent sddreaa to the Manufacturing 
Ot a ml a t t * AmooUUos attributed the world- 
mUu etwniiinle digireicioa to the orgunie 
, < An» l ci l nntipiioQ. {Alriwa^ Mr. Hale’t 


Essential for Everj Office 
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By C. O. Syiveeler Mawi 

A moat aeeful monitor ahowing the proper up-to-^ate 
forma, word capitalisation, abbreviation, italic, diction, 
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id«u do not colndda with thoM of tho 
editor, «t pretent them for what lenaral 
interMt they contain.] 

“Thote indnitrialUta and politiciane who 
crx iloud for higher price* on agricultural 
tuple* in order that the money paid to the ' 
farmer* will find outlet in greater pur- 
chasing power for industrial prodncU are 
only crying for their own destruction,” he 
said. ‘‘Chemiitry dem^ that these organic 
chemical mixtures— auples, if you wish — 
never again can tall for more than the 
sum of the chemical values of their several 
components, and aimply because these com- 
ponents are obtaliuble elsewhere with less 
expenditure of labor. Thus, cotton, of 99 
percent alpha celliilote content, is of little 
more value than the alpha cellulose of 98 
percent purity, obtainable now from wood 
at a price of six to aeven cent* per pound. 
Cotton, therefore, must compete with this 
alpha cellulose, and unless it can be sold 
for approximately 10 cents per pound or 
less, it will sooner or later pass entirely 
out of domestic consumption. Corn, wheat, 
and other staples must follow in line. Com 
at 40 cents per bushel and wheat at 60 
cents per bushel carry a value about the 
equivalent of the sum of the values of the 
chemical components contained in these 
grains, and never again should sell at high- 

“It is reported that we are in a period 
of depresaion, but how ran we consider 
prices depressed when they approach the 
actual values of the products concerned. 
Thus, crude oil at the wells is not worth 
over SO cenu a barrel, nor is coal at thu 
mines worth mure than two dollars a ton, 
and yet there are those who would have ua 
believe that petroleum must be conserved, 
that it is a great asset to the country, and 
that its passing might mean our undoing. 

“To all this, the chemists’s reply is: 
‘Tommyrotl’ We don’t need this oil; use it 
a* best we can at as low a price as possible. 
When it is gone, we shall use up the coal, 
also at as low a price as possible. When the 
coal is gone, we shall manufarliire hydro- 
carbons at lowest prices, and our children 
will relate storica of how their fathers 
wasted their time digging holes in the 
ground to get out a lot of dirty fossil 
remains at a tremendous cost of time and 
labor. There is nothing to childish a* this 
cry of conservation when the chemist 

eady knows how to provide the require- 
,'n heat, power, and light fur the 
m williniil iinv iwuil nr oil In 

B picture 

■■■■jny clai. 

and other staples are now telling below the 
cost of their production. Undoubtedly this 
is correct for certain sections of the coun- 
try, but for other sections it is most decid- 
edly not. Whenever a high cost of produc- 
tion prevails, the agriculturists must cease 
this particular pursuit. What we want are 
low-priced basic commodities, and these we 
will have,”— il. B. 8. 


Artifidal Sponget from Cellnloge 

yW artificial sponge la being manufac- 
tured in Germany under the name 
“Agfa-Visoose-Sponge.” It consisu of re- 
generated cellulose, and b similar to ibe 
aitifieUl ailk manufactured from risodae. 
It combines the advantagss of the natural 
sponge withont iu diudvantagea, and can 
be boiled with soap or soda without loaing 


iu shape or aubUity. It can be mada in 
every desired alae with large or small pores. 
In contrast with the aes sponge, the new 
sponge has smooth, plain surfaces of out- 
standing absorptivity. It is suitable, not 
only for body care, but also for all types of 
cleansing, especially for washing auto- 
mobiles, wagons, boats, and the like. 
- ■A. E. B. 



Initead of using the usual ramps 
for trucks hauling debris from an 
excavation job, one New York con- 
tracting concern has installed ele- 
vator* to speed up transportation 


Spontaneoiu Combustion of Hay 

"I^ROM the time it is cut until it is used, 
J? fully one tenth uf the harvested bay 
crop of the United Slates is lost as a result 
of spontaneous healing; it is as surely lost 
and consumed as if American farmers had 
consigned every tenth load of their harvest 
to the flames,” said Dr. C. A. Browne, of 
the Department of Agriculture, recently in 
making public the results of the latest 
investigations of the spontaneous combus- 
if hay. 

uocior browne saia mat although the 
annual lost resulting from the burning 
barns and oilier farm property i 
United States as a result of spontaneous 
combustion has been estimated to exceed 
20 million dollars a year, the actual lost in 
the decrease in the weight of nutritive 
value of hay during spontaneous beating 
will annually amount to many timet that 
sum. 

“The apontoneoua heating of hay,” says 
Doctor Browne, “lakes place in three stages. 
The first stage is due to the vital activity 
of the living cells of the grass which con- 
tinues fur some time after it it cut. As a 

lult of these cellular processes, the augais 
and other carbobydratea of the grata b^in 
to break down and heat is evolved. If the 
freshly cut grass la placed in t pile, the 
eicape of heat is retaHed. The heat can be 
felt by inserting the hand into the pile. 

“When the mass of heating hay reaches 
a temperature of 110 degrees, Fahiegheit, 
the Ufa of the gras* cellt la daatroyed, and 
then coumencea the teooiid period of tpon- 
taneou* heating caused by the n^di Utd 
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biotflria that occur naturally la hay. The 
numbwa of the micnKrganiimi, because of 
the faroring warmth and moisture produced 
in the first stage of heating, increase greatly 
and additional heat is produced, the tem- 
perature rising as high as 180 or 185 de- 
grees, Fahrenheit. 

“When hay is properly cured by the 
ordinary proce8^ its moisture content is 
reduced from about 75 percent to less than 
20 percent, at which point the vital proc- 
essea of the cells stop and bacteria and 
molda can not live, so there is then very 
little danger of the hay overheating in the 
stack or mow. The vital processes of the 
grass cells in improperly cured hay have 
not been completely arrested and heating 
begins in the interior of the mow; moisture 
is driven from the warmer to the cooler 
parts; and the hay begins to ‘sweat.”* 

To prevent fire resulting from tlie heating 
hay, Doctor Browne advises that if a burnt 
odor becomes perceptible measures shuiiUI 
be taken to locate the fire pocket which has 
formed somewhere within the mow. Tliis 
can be done, ho says, by boring into tlie 
ent places with a steel tube 
h a sharp cutting edge. If a 
section of the tube is very hot when it is 
removed and the cure of hay in it appears 
burned, this indicates a fire pocket, tn case 
of a fire pocket, the hay must he removed 
at once, but first provide fire extingiiisbing 
appliances or water for extinguishing any 
outbreak of flumes, fur there is always 
danger lliat the sudden admission of air to 
the fire pocket may cause tlie outbreak of 
flames. 

Light with Less Heat 

E limination of three fourths of the 

heal, with negligible loss of light, has 
been accomplished in a uew type of higli- 
inlensity incandescent lamp equipment de- 



fnl light antrounded by a liquid 

veloped in the Reaearch Laboratory of the 
C«n^ fSectrlo Company. 

There ore nnmetoiu application! where 
Intense lUunlnatloii with a minimum 
•Bioiiat of beat ia required, inch m over 
opitcatiiig tablet in hoepiiala, in lighting 
wax modelt and other objaeu in atora win- 
dow diaplaya, and hi opaqtM ptojection. 

Heat ii a neeattary vrith all man- 
Pttidneed light; the aciontiat cannot produce 


the cold light of the firefly, and such liglit 
ia not the type generally wanted, anyway. 
Approximately 85 percent of the electric 
energy consumed in the most efficient tung- 
sten incandescent lamp is radiated as heat, 
although in the household-size units this 
heat is not objectionahle. When larger 
lamps are used, however, the heat quickly 
becomes apparent. 

The elimination of the heat is accom- 
plished by absorbing the heat rays in a 
liquid surrounding the bulb. Distilled water, 
a solution of copper chloride, and some 
other solutions will absorb best while trans- 
mitting moat of the light. The heat is con- 
veyed away from this Milutiun by means of 
a cooling coil through which water is cir- 

The new unit consists of a lamp im- 
mersed directly in the absorbing liquid, 
which is confined by an outer glass jacket. 
The cooling coil tlirough which tap-water 
is circulated is also immersed in this liquid. 
Convection currents set up within the jacket 
liquid are sufficient In maintain a circula- 
tion, and no mechanical stirring is required. 

Ill cases where a iap-wulcr supply in not 
available, a radiator, such as is used with 
aiitomubiles, may he used with a closed 
water system. A pump is then used to cir- 
culate the water, and a fan to cool the 
water in the radiator, wliioh may lie placed 
at a distance. 

The absorbing layer of liquid practically 
surrounds the light source, so that almost no 
radiation reaches the atmosphere of the 
room except through the absorbing metliiim. 
The cooling water ia circulated in and con- 
fined by the coil, so that either distilled 
water or some heat-alisorhing solution may 
lie kept permanently in the jacket. The 
jacket and lamp surfaces are thus kept 
clean and free from the deposits of ordinary 
tap-water, even Ihougli this is the eooling 
agent. 

Maternity 

T he United Scales has a higher death 
rate from childbirth than any of the 
20 other countries from which statistics 
are available, according to Dr, Howard W. 
Haggard, associate professor of physiology 
at Yale University. Dr. Haggard’s com- 
ments were broadcast as port of a series 
of talks entitled “Devils, Drugs, and Doc- 

Available childbirth mortality figures, he 
pointed out, range from 2.6 per thousand 
to 6 j 6. Denmark and Italy lead the world 
with the lowest figure. The United Slates 
stands at the bottom of the list. “These 
figures for our country, translated into 
actual deaths, mean that each year in the 
United States 16,000 mothers die leaving 
behind them their new-born babies," Dr. 
Haggard said. “A§ compared with Den- 
mark and Italy, 10,000 of these mothers 
die unnecessarily. The means exist to pre- 
vent these deatb^ but the fact that tlie 
deaths continue year in and year out sig- 
nifies that the means are not made available 
to the mothers who need them." 

The Maternity Center Association sup- 
pliaa complete education and medical care 
to mothers requesting it in one tree of 
New York City. The meiernity death rale 
among women receiving thii free service 
is 2J2 per thousand, the lowest recorded 
hi the world, compared with 6.2 motbera 
in the tame diatrict who do not come 
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■ uiider the can of th« utoeiaUon. Dr. Hip 
I pid died thsM siitidk* to heir oat Ui i 
P point tiiat the high nitiond mortditjr rata 
I is unneceaianr. ( 

* “In our counUy,** ho raid, “sre hira i 
phraioisns apecislidaf in obstetiics who i 
•n IS skilled ss soy to be found elsewhere | 
in the world. Our nunes sre ss well trsined 3 
as those of any other country. Vo have c 
many excellent nuternity hospitals. But 
these meant of Mving lives and insuring s 

health are not svailihle to must of the h 

mothers of this country." tl 

**Battledeek** Floor in Garage 

AN autofflatlo an welding machine, 9 
/X crawling along by its own power, has 
demonstrated its value in the construction 1 

of a new type of steel floor for buildings. ti 

The Vendell Garage, owned by the Burk- i] 

shire Auto Company in Pittsfield, Masaa- Ij 

chusetts, is the first to use this machine u 

on what is known as the "bsuledeck type V 

of floor constTuctiott" It was used at a tl 

considerable saving In cost in ike erection g 

of a two-story addition to the garage. p 

The American Institute of Steel Con- ti 
etruction ie the sponsor for the new kind n 
of flooring. It wae first announced at a gi 
convention of that body in Biloxi, Missis- fi 
sippi, November 14. 1929, and described ti 
in Scientific Aheucsn. Pruponenu of f, 
the metbod showed the new flooring in- ai 
volves much lees weight than other types 
and is able to stand every kind of service. \ 
Justification for those claims was found h 
in the Pittsfield application. Unusual con- s( 
struction problems confronted the owners, 
and those were entirely eolved through the 
use of the welded floor, and its advantages 
over the conventional concrete slsb floor 1 
were demonstratedL The architect, George J 
E. Haynes, found it necessary to erect a ji 
two-story addition is the angle of a one- n 
story building with a ramp leading from b 
the ground floor of the existing building e 
to the second floor of the new structure. fi 
The ipace available for the ramp was of ci 
limited length and, as it was essentia) that si 
the practical rise should not be exceeded, ai 
these facts determined the height of the 
second floor. It was tequired that the first p 
floor be without columns. As the depth o 
of the second floor construction determined F 
the ceiling hmght of the first floor, it was S 
obvious that the ordinary concrete slsb n 
method of floor oonstrurtion would have si 
made the height in the clear less than that 0: 
required by the owner. The span had to ir 
be cleared across the 60 foot width and u 

the gliders not less than 20 feet on cemera. tl 


Compatariom alMnt^ ra g uf tew wM k 
6-ladi eonerete alab and • 96-indi ibtdar, 
making a total of 42 Inchea from thn top 
of the second floor to the under side of 
the girder. This waa more than eoald be 
used. The weight of the concrete wae 75 
pounds per square foot and the girder waa 
300 pounda to the foot, in addition to the 
other ateeL 

The battledeok floor was investigated 
and it was immediately apparent that the 
height of the girder plus the thickness of 
the piste Would be the total thickness of 
the floor. This showed a 33-lnch, 200- 
pound girder representing a saving of 80 
pounds pet square foot on girders and of 
9 inches in the depth of the floor. 

The bsttledeck floor oonsists of 5-lnoR 
10-pound I-beams, spaced 24 inches on cen- 
ters with ^-inch steel plates placed from 
the center line of one I-beam to the center 
line of the adjoining I-benm and from cen- 
ter to center of girders. An allowsnee of 
% inch between ^tes was made. The bst- 
tledeck constrnction weighs 15 pounds per 
square foot as contrasted vrith 75 pounds 
per square foot of concrete slab construc- 
tion. This startling decrease in dead load 
was surprising to construction men. It re- 
sulted in reduced column requirements and 
footings. The fbotiags were very impor- 
tant as. In order to avoid cantilever, the 
footings extended under the existing walls 
at the column point. 

Thera was urad a total of 193 separate 
^-inch steel plates each 2 feet wide, mak- 
ing a total area of 40 by 160 feet, or 6400 
square feet. 

Ship Stmaeg 

E very ship is, on the whole, a thin- 
skinned, supported beam which la aub- 
jecled to various stresses by the sea’s 
movement and by the weight applied when 
being loaded. Designers' cslculttions of the 
extent of these stresses can not, by present 
formulas and knowledge at least, be cal- 
culated with the exactitude of those on a 
stationary land structure such as, for ex- 
ample, a bridge. 

In order to throw new light on this 
problem in ship-building. Dr. W. Dahlmann 
of the Technical College and Engineer 
Paul Masck of the Government School for 
Ship Engineers, both in Hamburg, Ger- 
many, some time ago made a series of 
stress messuremenU on the S.S. Hamburg 
of the Hamburg-American Line. IlieM 
meuntements were made by fixing ex- 
tremely sensitive and exact instruments on 
the ship's walla and on its interior tnp- 





aa4 itniM of the etroctore. 

While e report of the reeulte obtained 
hae not been givoi oot, it ia expected that 
they will aupply data on the “creeping" of 
nriona parte of the ship under the in- 



fluence of twiatiog and turning movementa 
of the sea and under the influence of load- 
ing operations- From these data may then 
be concluded the etrength of materials 
necessary to neutralixe or eliminate the 
“creeping” movement which, no douht, will 
cause changes to be made in shipbuilding 


Honey High In Food Value 

H oney U one of the best of the high 
energy-producing foods, says the 
United Slates Department of Agriculture. 
Because it is composed almost entirely of 
simple sugars it can be assimilated with 
ease. Most sugars require action by the 
gastric and intestinal secretions to break 
them down into simple sugars similar to 
those occurring naturally in honey. 

Because it is easily assimilated, honey 
is of importance whwe normal digestive 
activities have been impaired by ditease 
or old age. Honey can be utilized by the 
body without placing much of a burden 
on an enfeebled digestive tract and is also 
recognised as a valuable food for babies 
and young children. 

Honey is especially good in the diet of 
athlete The rapid absorption of the simple 
angait of honey replaces the sugars in the 
blood and mutclea that have b^ burned 
by atrenooiu eserciae. 

Odon Add to Sales Appeal 

OLEASANT odora, many of them arti- 
ITficlally compounded in the chemical 
laboratory, are being uaed to make varioui 
aitidea of merchandlae more appealing to 
the cttUonier. A ailk hoaiety manufacturer, 
for Inatance^ usee aconted lubricating oils 
In aplmUng its thread, and the atocklnga 
hare a nioe edoc, aaya Jamea H. Collina of 
Arthnr R. Maaa OieaHeal LaboratoiMe. 

A aoiv aaaattfacturac makea laundry 
teair that leavea elothea with a dean frag- 

Thie Is no limited feminine appeel. An 
aiwtll fMufactnrsc kiUt the of new 
doth ind dyestnifa by giving Us work- 
detlMh « dtaUnet perfame of maocnline 
type. Jest u there are heavy acenu pra- 
fanml by bnnaites, and light psrfnmet 
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auitablc lor blondes, so there are men’s 
scents, among which are lemon and mig- 
nonette. 

How does peat smoke strike yon for a 
man’s perfume? Scotch tweed cloth has 
Jong been known to buyers by the peat 
odor of the weavers’ cottages. There is no 
reason why peat, or piney woods, or similar 
scents should not be impsrted to goods for 
men.— d. E. B. 


A mnemonic ■» a simple device for 
aiding one to remember something 
easily forgotten. For example, we meet a 
Mr. Fish and, wanting to remember his 
name, we couple his mental image with 
that of a fish. (And the chances are that 
the next time we see him we csll him 
"Mr. Perch.” Mnemonics are convenient — 
if we can manage to remember the mne- 
monic itself.) 

A fine mnemonic fur remembering the 
series of capiul letters, OBAFGKMRN, 
which designates the well-known Draper 
sequence of star types, is "O, be a fine girl ; 
kiss me right now.” This mnemonic is 
regularly taught by serious professors of 
astronomy, who find it a sure way to make 
their students remember the letters and 
their proper sequence. 

Sir James Jeans has worked out a nest 
mnemonic for remembering pi (ir) to 10 
decimal places, pi bring 3.1416 to most of 
us and 3.14159a653S6-f to those of us 
who like to remember such things. He 
gives “How I want a drink, alcoholic of 
course, after the heavy chapters involving 
quantum mechonicK.” It we write down 
in a series the numbers of letters in the 
respective words of this sentence we get 
pi as given above. 

One of our readers, Alan $. llawluworth 
of Washington, D. C., has devised a 
mnemonic for remembering tbe value of 
Loguir to 15 decimal places. The sen- 
tence runs: “This logarithm employs a 
zero ehoncter, mantissa followa, in digits 
precisely what I now give.” 

The Draper cbisaificatioa mnemonic and 
pi mnemonic given above might be char- 
acterized as “motivated.” We get— or at 
least we ask for — respectively, a kiss and 
a drink. What teems most needed now is 
a suitable motivatioin for tbe mnemonic for 
Logioir. Perhaps some of the readers can 
improve on it.— id. C. /. 


Bran 

T he perennial conlrovetsy about bran 
runa on and on, some condemning it, 
others praising it. (See page 188, Septem- 
ber 1931, ScnimriG Amoiican.) In the 
Jounud of the Ammcan Medical Auocia- 
Hon Or. Murray B. Davis of Nashville cites 
a cose in which a patient who had suffered 
for years from constipation and been an 
addi<» to the “pill” habit switched to bran. 
A week later sudden illness enforced an 
operation and a maaa of bran tbe size of a 
hen’s egg was found completely obstmeting 
dm bowd. 

Dr. Davis commente that the public haa 
come to believe that bran is habeas, but 
that Dr. Alvarca, the famous itomaob ape- 
oioliat, tegarda it oa one of the moat in- 
digestible foods to be found in nature. In 
fart bran, the oovering of tbe wheat kemd, 
hu been eqMoiaOy adapted by nrtnre to 
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protect the teed fat iu pemge through the 
intestitul tract of berhlroroua aniisala. It 
ia hie belief that thoae who have perfect 
dlgeationa may be helped by roughage, but 
those who have irritable bowels may get 
into trouble. The bran may ball up in the 
small intestine, especially in the case of 
persons with sluggish intestinal tracts— 
tliose whose bowels move normally only 
once or twice a week. — A. G. /. 

Pre-caat Sewer Pipe Jolnta 

S OWER joints at asphaltic rings precast 
in the bell and on the spigot of the 
pipe recently were used with marked suc- 
cess in Seattle for an Intercepting sewer 
where extreme groundwater conditions in 
clay and quicksand formation on a pump- 
ing line made effective joints of extreme 
importance. Previous trouble experienced 
by the city with root growths, combined 
with numerous sower failures caused by 
leaky joints, with aubsequent washout and 
collapse, prompted the test of the asphaltic 
joint in place of the cement-mortar type. 
11ie new joint is similar in some icspecta to 
the Stanford coal-tar joint used in Europe, 
but it has been improved as to jointing 
iflalerial. the method of application to the 
pipe and the resulting characteristics of the 
Joint. 

MsnufactiiTc of these joints under plant 
conditions by skilled workmen is in de- 
cided contrast to the problem of producing 
good joints under field conditions. The 
process consists of casting asphaltic rings 
to form the joint on the bell and spigot of 
each pipe section. The material is almut 
60 percent inert matter that it ground from 
pipe fragments and 40 percent asphalt. 
The resulting compound is flexible at 
freezing temperature, softens at 212 de- 
grees, Fshrenbeit, and flows at 300 degrees; 
the penetration ia from six to eight at 77 
degrees. These characteristics are for a 
standard mix and may be modified to pro- 
vide for different requirementa. 

The scarified bell and spigot of the pipe 
length are painted with a solvent about one 
hour before applying the hot asphalt, as- 
suring proper adhesion to the pipe, which 
is essential to the success of the joint. 
Machine-made molds for both halves of 
the joint are provided with a slight taper. 
Molds for the spigot end are placed on 
a leveled pouring platform, and the ends 
of the pipe are centered in them by eye. 
The molda for the bell end are placed and 
the rings poured with the asphalt at a 400- 
degree temperature, as shown in the ac- 
companying illttstrstion. Prior to pouring, 
the molds are whitewashed to prevent 
sticking and provide a coaling on the joints 
to make handling easier. Following pour- 
ing, the molds ore allowed to remain in 
place until the compound has cooled and 
shrinkage completed. 

Simplified laying procedure under ad- 
verse conditiona is a particular advantage 
in the use of this joint Just before they 
ore lowered intp the trench, the collars on 
both ends are swabbed with a solvent that 
livens the surface of the asphalt The pipe 
lengths are lowered into the trench by 
ordinary methods, placed in position and 
"shoved home'’ to complete the simple lay- 
ing proceduza. Fw sixes nnder inchtn a 
properly onohoted bar provides sufficient 
leverage to dote the tapoed joint An 
ordinary hand-jack with a trench brace ia 


used for 214ttch pipes or lorgar. VUdn 
an hour after the j(^ ia laid, teatt have 
provMl that it becoiM a bmnogeneons mass 
even when laid nnder water. 

This property of consolidation is of par- 
ticular importance as it permiu conatrnc- 
tion practices which materially reduce 
costs and assure a tight joint under ex- 
tremely adverse conditions. Before placing 
a length, the workman merely temovet by 
hand any pebbles or large material from 
the bell of the previous pipe, and any sand 
or silt that remains is coniolidsted In the 
joint itself. Tests have indicated a succeas- 
ful joint after the pipes have been anb- 



jected to a freezing temperature for 48 
huurs prior to jointing. Other teats have 
shown no sign of leakage at the joint with 
pressures of 70 pounds per square inch, 
although tills test did not indicate its 
ultimate strength. 

Development of this joint was made 
under the direction of J. C. Johnston, 
northern division sales manager of Clad- 
ding. McBean and Company, manufacturers 
of the pipe for the project. He was assisted 
by H. E. Faulknes, engineer of tests, 
•Seattle, together with W. E. Lemfey and 
Howard Manser of Iris own company. 

ProceM To Uae Domeitie 
Manganese Ores 

T he Bureau of Mines has developed a 
practical method of solving the emerg- 
ency manganese problem, which is of ex- 
reptional importance to the steel industry 
should a war or some other cause cut off 
foreign supplies of high-grade manganese 
ore, according to information made avail- 
able at the Department of Commerce. 

Manganese, it was explained, comprlaes 
80 per cent of the alloy, ferromanganese, 
os used In making ste^ and there la a 
scarcity of ore in this oonntry of sufficiently 
high i^e for ferromanganese prodnetloa, 
Intensivs work by the Bureau on the decxl- 
dtlion of sted with manganeae-s U lesg; gl- 
loya, which eon be made from donustie 
nunganase ores, has diown their naa wotdd 
decrease fortomanganase raqnirsiMais 
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onr iteel 60 to 80 and oren 100 percont 
Emdlent quality steel hat been made vrith 
these alloya, it wu stated 

The following additional information was 
funuthed at the Department 

Manganese is used in the steel industry 
to improve blast furnace operation and to 
make the steel workable by oKsetting the 
harmful effects of oxygen and sulfur An 
other reason for the use of manganese is 
that high manganese steels have been de 
veloped with great success recently The 
manganese gives to the steel many desirable 
physical propeities 

Processes have been developed for utilir 
mg domestic manganese ores which should 
easily fill our reduced ferromanganese re 
quirements brought about by the use of 
manganese silicon alloys There are no 
techiucal difficulties in the application if 
the practice of using these allays and any 
difficulties involved would be only those 
arising from habituated ideas of the neers 
sity for ferromanganese 

General acceptance of this practice and 
development of the available sources of 
domestic material suitable for making fer 
romanganese should make this country in 
dependent of foreign ores 

When OUT country was shut off fnm 
outside sources of manganese ore during 
the World War, the price of ferromanganese 
ranged from 100 dollars to 400 dollars per 
ton and there was grave concim as ti 
the availability of manganese at any price 
The laik of domestic ores of fern manga 
nese grade was keenly felt during that 
period 

Dunng the last decade there has been a 
continuous effort to develop a domestic 
manganese industry in this country and 
some advance has been made This gam 
however has not been striking enough to 
give the steel manufacturer any great 
amount of confidence that he can rely on 
domestic ferromanganese of the regular 
80 percent grade dunng an emerfeenty 

Imports of manganese ore depend not 
only on the relations between our nalun 
and others bul also on social and eio 
nomic conditions within those countries 
which supply us Ores of a composition 
permitting the manufacture of femiman 
ganese at a reasonable price are plentiful 
u Rusaia, India, Brazil, and the Afriian 
gold coast 

The moet important finding of the Bu 
reau in invesugaiing the use of manga 
nese silicon alloys fur the deoxidation of 
steel was that a ferro alloy containing man 
ganese and silicon m the ratio of 5 to 1 
was the most efficient in making dean 
steel at a derided saving in cost to the 
•tael manufacturer The reduction in ferro 
manganese requirements is sinking 
Further teats have shown that in the grades 
of steel which constitute our largest ton 
nage, ferromanganese can be dispensed 
with by the substitution of ordinary 
spiegel and a product of excellent quality 
obtamed 

Spiagel ordinanly contains 20 percent 
manganese, 5 percent carbon 1 percent 
tdicoa, and 74 percent iron There is a 
huge tonnage of low grade manganese ore 
in the United States luitable for the pro 
diietion of apiegel In addition to these 
ores, there is a Urge tonnage of slag from 
open hearth steel furnaces which should 
be considered ■ potential lource ot man 
lUMie 


A SOLAR OBSERVATORY FOR 
THE AMATEUR 

{tonlinufd Ir ni pugt 2V*) 


in the piston, which can be varied in size I 
vary the rate of fliw Thu rough con 
tnvsnce served to (.ive the photograph re 
produced in Figure 8 A more perfeitly 
made arrangement of the same kind would 
give smoother mot on 

With the apparatus dcsinbed above a 
great variety of experiments can be made 
When clamped in a fixed position it serves 
very well as a spetir so pe with which 
much of the visihle ullravi >lel and infra 
red spectrum can hi phulugraphed on 
platis sensitive to these n^ims Many ol 
Ihe experiments dcsri i ed in bi oks on spo 
trosiopy can bt easily p riormed as it is a 
simple matter to make the auxiliary appar 
atus required for pr ducing the spectra < f 
flames arts and sparks while vacuum lubes 
(ontaining hydrogen helium an I ilher 
gases are not expensive Ihe s lar sptrttiim 
as already stated can b ph tsgraphed and 
the pretence in the sun of sodium mag 
nesium calcium irm and many ether ele 
menta proved by photi graphing their spec 
tra < n the same plate I esule it By hi Iding 
the suns image exactly tangent to the slit 
during an exposure the bright lines if 
calcium hydr< gen an I hil um can lie ph » 
tigrephed in the chrom sphere which sur 
rounds the sun as a sea of glowing gas 
These lines reach to higher levels in the 
prominences the forns f which may be 
registered by utmg the instrument as a 
spectroheliograph and giving an exposure 
with the K line set on the second slit 1 mger 
than that required loi the suns disk In 
work of this kind the cl ck must keep the 
sun perfectly ststionary and the direct light 
of the lirtlliant disk should be excluded bv 
a circular metallic screen slightly larger 
than the solar image, fixed m pwition be 
fore the first slit 

ft IS easier to record the briglii fl ani 
K lines in the speitra if the flocculi which 
are scattered irregularly over the sun as 
shiwn by higure 8 for this purpose the 
inslrumrot is fixed in pusiti n while the 
spectra of various pans cl the disk (espe 
cially near sun spots I are phrti graphed 
with exposures shorter than these iieedid 
for the prominences Nbtt w bright lines 
will be seen on the phi I graphs with a 
magnifier at the center of the broad dark 
H and K Imes, at points where the first 
slit happens to cross calcium flocculi The 
occasions! eruptions on the suns disk de 
scribed in the orlirles referred to on page 
244 are represented by exceptional!) bright 
calcium flocculi which appear suddenly 
change rapidly m form and area and last 
from a few nunutca to two or three hours 

The advantage of using calcium light 
IS most easily recognixed by taking s phn 
togrsph of the sun with the same instru 
ment aft« moving the firrt slit s shirt 
disUnce so as to bring a part of the spec 
trum outside of the K line upon the sec 
ond slit In this esse the lalcium flocculi 
will not bo recorded and only the sun spots, 
perhaps vnlh some foculae near the edges 
of the disk, will appear** 


> Rasfkn who wish to know nwrs about 
caleiun ■oeeoll may eoMUlt such booki 
Abbots Tho Sun or Kuawll Diigsa 
Itowsrt s ' Astnaomy ’ 
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Patent Inw in U.S.S.R. 

A new lUtme on invention* and tedi> 
nical improvement*, ratified by the 
govermnent, cune into force in the Soviet 
Union on May 25, 1931, *ute* the Eco- 
nomic RevUw of the Sotdet Union. All 
matter* conoerning the imie of patent* and 
certificate* of authorship are under the 
control of the Committee on Inveatioa* of 
the Council of Labor and Defense of the 
U.S-S.R. 

Two fundamental condition* which 
dionld be noted and which may ' he of 
interest to foreign applicant* are a* fol- 
low.: (1) Foreigner* have the same right* 
a* citken* of the U^-SJEt; and (2) u wa* 
provided under the previou* patent law, 
person* living abroad must authorize a 
permanent resident in the U^3Jl. to re- 
present them in conducting their patent 
affair*. 

Patents are issued only for new inven- 
tion* which may have a practical use in 
industry. They are also issued for new 
method* of preparing medical, food, and 
flavoring substances, and other substance* 
obtained by chemical means, but not (or 
the substances themselves. 

The procedure for dealing with an ap- 
plication for a patent is as follows: each 
apjdication is subject to examination, in 
order to determine whether the invention 
is a new one. An invention is not considered 
to be new if prknr to the filing of the ap- 
plication it wu in use within the U.S.S.R. 
or abroad, or wa* described in a publica- 
tion or made public in any other way ao 
that the invention faaa become available to 
persona interested. 

In granting a patent the following regu- 
lationa apply: (1) Patents grunted are 
valid for a period of IS years. This period 
dates from final decision on the granting of 
the patent, but the rights of the owner are 
protected from the day on which the pri- 
ority of his application was recognized. 
(2) Without the content of the owner of 
the petent no one may make use of the 
invention. The owner of the patent himself 
mey work his Invention if he observee the 
lawa regarding, activity in ludvate under- 
takings; particularly foreigners and foreign 
juridica} persons msy work their inventions 
if they observe the Isw regarding the ar- 
rangemenla for allowing foreign capital to 
engage in butinesa within the VS£M. (3) 
The ovmer of the patent may issue to an- 
other person penai^a to work his patent 
wholly or in part 

A* regards the obligations of the owner 
of the patent, they include: The annual 
yment of the fee* fixed by law. Further, 
must work his invention on an industrial 
Male within the UJS5iL within three year* 
boae the day when the patent wa* grantsd, 
pwacisaUy or through a Iketuee. If within 
the atipnlsted period the iuTentlon haa not 
hem worked, jotereated peisons and or* 
gaabation* may petition the Committee to 
iscu • eewpola^ lioeoee for use of the 
Invent^. In such e case the oxmar of the 



patent get* a remuneration, the amount of 
which is set by the Committee. 

The isw provides for another case in 
which the question of the compulsory issu- 
ance of a license may arise. This is when 
the invention is of essential importance to 
the government and no agreement with the 
owner of the petent haa been reached. Then 
the owner receive* a remuneration fixed by 
the Committee. 

{The verbatim text of the new patent law 
will appear in Ent^ith in No. 6 of the 
scientific magazine on inventions, “Erfin- 
dungtwesen,” published in Moscow in the 
German language. This periodical may be 
procured from the Amhdgu Corporation, 
19 West Vth Street, New York City.) 

Correction 

D ue to an unfortunate typographical 
error, the name of Edwin J. Prindle, 
well known attorney and author of the 
proposal for a single court of patent ap- 
peals, published in our September issue, 
was mis-spelled. We offer our apologies. 

Color Not a Trademark 

r l ex parte Boston Wire Stitcher Com- 
pany, First Assistant Commissioner Kin- 
nan held that the company, of East 
Greenwich, Rhode Idand, is not entitled 
to register, under the Act of 1905, a trade- 
mark for staples for tacking, atitchi^ and 
binding in ttkk form, a mark describe a* 
“a yellow or gold colored lining on the in- 
side of the ample stick or refill.” 

The ground of (be decision is that the 
alleged mark oonsUtutea merely a color nn* 
associated with say design or symbol and 
not foncUoning aa a trademark. 

In hia deciaion, after referring to ap- 
plicant's argument as to the difficulty of 
applying an idehtilying mark to the goods 
themselves, and appliesot’a explanation of 
the manna in wl^ iu goo^ and the 
machinei in udikh they ere nsed are sold 
and the fact that other partiee sell aUplee 
which do not fit applicant’s matkine* caus- 
ing them to operate dnsatisfactiHrily and it 
wa* applicant's dpiire to have tome idantl- 
fying mark mffon: the staples, tha Firat 
Assistant Commlasioner said; 

“It must be deemed settled law that aa 
applicant cannot monopolize n color for its 
go^ nnlea* the eolor is in acme desifn, 
symbol, or conSgursUOn as indicated by 
the Supreme Court in the ease relied npon 
by the examiner, (CRu^ dedsiona.) 

"ft is not thought thera ia anjr cast whidi 


supports the view that coloring the entire 
inside surface of a stick or refiU ia the 
manner disclosed by the applicant can be 
deemed a* a trademark. It would seem this 
coloring of the Mire inner enrface cannot 
by any logical lnter]n«tatJon be regarded a* 
a design or aymboL” 

Yani'Dyebig Machine Maker 
Signa SUpnlation 

U NFAIR competition in the leasing of 
machinery will be diaoontinned by t 
corporation manufacturer of maebinee used 
for the random dyeing of yams, according 
to a stipulation agreement iMween the com- 
pany and the Federal Trade Commission. 

L^ng it* machine* to manufacturer* 
and tellers of woollen, cotton, and rayon 
underwear, in competition with other cor- 
porations and firms, the respondent agreed 
to stop attempting to enforce lease* of it* 
machinery on the condition* that the leasee 
shall not use or deal in the goods or ma- 
chinoy of competitors of the leeaoe. The 
conditions of t^ agreement apply In all 
case* where the effect of such lease may be 
substantially to lessen competition or tend 
to create a monoply in commerce. 

The corporation further agreed to cancel 
all restrictive cleuses which may at this 
time be contained in lease* now in effect, 
and to notify the lessee* that such clauae* 
are without effect. 

‘^Electric** Radio Set 
Patent Upheld 

T he invention covered by the Lowell 
and Dunmore "plug in” radio reedving 
set patent used on all alternating current 
operated seU has been held by the Board 
of Appeal* of the Patent Office to be en- 
titled to priority over competitive claim* 
of four other in^viduals. 

The Board sustained the findings, in 
1929, of the Examiner of Interference* of 
the Patent Office; who hdd the Lowell and 
Dunmore invention wa* prior to the other 
invention*. The two enginesrs, at the time 
the petent was issued in 19^ were em- 
ployed at the United States Bureau of 
Sundarda, and devised the patent daring 
their ttndie* in connection with aeronau- 
tical ndio. 

The following additional infonnsUon ws* 
made available in connection with the case; 

In 1929 the Federal District Court ol 
Wilmington, Del., hdd that the Lowell and 
Dunmore petent waa valid and infringed 
by the Ra^ Corporation of America. An 
appaol from that dedaion, however, now 
is pending before the Circuit Coot of 
Appeal* at PhiladalpUa. 

The Department of Justice in 1929 in- 
stituted a suit against the Invsntors, date- 
Ing (hx patent wu ptopariy the prop- 
erty ^ tha United Sutaa, on the gr^H 
that it wu devised and developed amte 
th* angipeera were uaiAojru ol ato Bmon 
of Standards, with the w of Govonunngt, . 
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aWfriil* and diariDg GovMavaat time. 
The ittventon, however, aftia were mm- 
taiaed ia their conteation that the patent 
was properly their property. 

In the patent interference cate before 
the Board of Appealt the (our other par- 
tieipanu were Prof. Michael L Pupin, of 
the 'Weetinfboute Electric and Manufac- 
turing Co.; Albert S. Blatterman, of the 
Murad Radio Laboratory, Atbury Park, 
N. J.; Robert L Duncan, of Wired Radio, 
Inc., of New Jertey; and Marius Latour, 
of Paris. 

Use of Word **Mahogany” 

T he Federal Trade Commission recently 
announced its dismissal of a complaint 
charting Gillespie Furniture Company, 
Los Angeles, with unfair methods of com- 
petition involving use of the words “ma- 
hogany,” “Philippine mahogany" and other 
tenna of which the word mahogany is a 
part, to describe furniture said to be made 
of wooda other than mahogany. 

Chairman Hunt dissented to the action 
of the Commission in dismissing the com- 
plaint. Commissioner McCulloch also dis- 
sented and filed a memorandum of dissent, 
which follows; 

“Respondent, Gillespie Furniture Com- 
pany, deals in furniture made of wood 
grown in the Philippine Islands, and in 
selling respondent represents it as made 
of ‘Philippine Mahogany.' This is charged 
to be a false and misleading representation 
— that the wood is not mahogany. 

“True mahogany is a wood of the botani- 
cal species Swietenia, of the tree family 
Meliacec. Furniture made out of it has, 
for lime out of mind, been held in high 
esteem. 

“The wood now under consideration has 
never been known in the Philippine Islands 
as mahogany — ^it is called ‘lauan’ and 'tan- 
guile,' and is not of the tree family ‘Meli- 
acec.' It belongs to a family entirely differ- 
ent from mahogany, and it is first called 
mahogany after it has been received here 
and put on the market by lumber dealers. In 
other words, it is not, botanically speaking, 
mahogany, though it has some of the same 
characteristics. This much is shown by 
uncontradicted testimony. According to 
what the writer consiclers the preponderance 
of the evidence, this wood is quite inferior 
to true mahogany for use in making fur- 
niture and other things, and does not come 
up to the commercial test of mahogauy. 
When highly finished it has the appearance 
of mahogany, and ita designation as ma- 
hogany is deceptive to the purchasing 
public. 

“Several years ago the Commission is- 
sued complainu against six separate respon- 
dents upon the charge of falsely represent- 
ing the Philippine wood ‘lauan’ or ‘tangnile’ 
to be mahogany, and on trial of the cases 
(wders were Jss^ requiring each of the 
respondents to desbu The cases were re- 
viewed by a Circuit Court of Appeals, on 
application of a respondent, and the orders 
of the Commission were affirmed. The Su- 
preaae Court denied the respondent’a appli- 
cation for review on certiorari. 

“The court decided that the botanical 
test wu controlling, and in disposing of 
that quesdon said: 

“Tt beoeoea unneceasary forustodis- 
eqsa hwe tlM differsnee of eqtert opinion as 
the trade designation mahogany 


should be confined to one or more species 
of the genus Swietenia, for wood from 
trees which in no way belong to either the 
genus or mahogany tree family, is neither 
true mahogany nor any kind of mahogany. 
And the experts justifi^ the findings of the 
Commission that the woods imported from 
the Philippine Islands and sold by respon- 
dent as “Philippine Mahogany” are not 
from any tree of the Meliaceas family.' 

“The court also approved the Commis- 
sion’s finding that the Philippine wood was 
not mahogany from a commercial or usable 
standpoint. 

“Subsequently numerous other concerns 
entered into stipulations with the Commis- 
sion to desist from calling the wood mahog- 
any. 

“The anomalous situation is now pre- 
sented that whilst six business and manu- 
facturing concerns arc restrained by final 
judgments of the Federal Courts of Appeal 
from representing the Philippine wood as 
mahogany, by the decision now rendered 
in this case, the remainder of the furniture 
trade is left free to represent it to be ma- 
hogany. 

“Another lamentable result of the present 
decision of the Commission is that the de- 
ceptive calling of the Philippine wood ma- 
hogany is, according to substantial testi- 
mony in the record, causing the public to 
lose confidence in or desire (or mahogany 
and to turn to other kinds of material.” 

“Moral” Not Registrable 

T he United .States Radiator Corpora- 
tion, of Detroit, Michigan, is not en- 
titled to register, under the Act of 1905, 
the word "Mural” as a trademark for 
betting radiators since the word is merely 
descriptive of the goods or of the character 
thereof, according to a recent decision by 
First Asautant Commissioner Kinnan. 

In hit deciaion, after noting that tliere 
are radiators, as ahown by the record, which 
are susceptible of bring mounted or in- 
stalled in an enclosure within a wall and 
others which are aiipported by brackets 
faatened to the wall, the First Assistant 
Commiaaioner said: “From the foregoing it 
is apparent there is among these various 
types of radiators a class or a type which 
it known and readily distiiiguiahed ai wall 
radiators, and the word sought to be regis- 
tered is uMd upon this type as well as 
upon other' type*.” 

And then, after referring to dictionary 
definition! of the word “mural,” he said; 
“It is evident that when used alone in con- 
nection with goods of the character to 
which applicant applies it, the word has no 
oihor known meaning than that noted in 
these dictionaries. To those familiar with 
the different types of radiators, this word 
appearing on a wall radiator would, it is 
deemod, mean only that the radiator ia of 
that type; that it, the word would be 
merely deacriptlve of such a radiator.” 

Mlut Not Sell Below Cost 

T he Federal Trade Commission baa 
ordered Noma Electric Corporation, 
New York, manufacturers of decorative 
electrical goods such as Christmaa tree 
lighting outfita, to refrain from selling ex- 
tsnthm or noa-extenaion Christmas tree 
lighting outfita equipped with any kind of 
lampa at priest wbioh an leaa than tbs 


ns 

cost to the company of manufcctnring such 
outfits, when this is done with the intent 
to suppress competition in the manufactun 
and sale of such goods. 

The Commission’s order followed the 
company’s waiver of hearing and iu Sec- 
tion not to contest the Commission’s com- 
plaint. 

Inventive Genius Aetive 

I NVENTIVE genius appeara to be more 
active now than under normal busi- 
ness conditions, according to R. Potter 
Campbell, chairman of Campbell, Peter- 
ton & Co., Inc. The company acts as agent 
for new products and proresses. 

“An analysis begun a year ago lias been 
a revelation to us," said Mr. Campbell. 
"We have been impressed by the steady 
flow of new products, devices, compound^ 
and processes from Germany, Austria, 
France, Czechoslovakia, Poland, South 
America, Australia, and other countries, 
inventive genius appears to be far more 
active at this time than in normal periods 
because of the desire of the scientist and 
inventor to increase emoluments.” 

Suit to Compel Patent Granta 
ia Permitted 

T he statutory provisions, section 4915 of 
the Revised Statutes, giving, in certain 
cases, to an applicant for a patent whose 
application haa been refused by the Com- 
missioner of Patenu a remedy by a suit in 
equity in a district court of the United 
States, has just been held constitutional by 
Judge Simons of the District Court for the 
Eastern District of Michigan, reports The 
United States Daily. 

Although origindiy enacted in 1836, the 
validity of the statute was challenged for 
the first time, according to Judge Simons’ 
opinion, in the case in which he has just 
rendered a memorandum opinion. 

The jurisdiction of the district court to 
entertain a suit under the law by which a 
judgement was sought that the applicant 
was entitled to a patent was challenged on 
the ground that Congress lacked power 
under the judicial article of the Conatilu- 
tion to grant such power to the district 
courts. 

Two of the defendant! supported their 
contention that the statute wot invalid, ac- 
cording to the opinion, by the two follow- 
ing propuiitiona: 

“1. ’Tbit suit is not a case or contro- 
versy, because not in such form that the 
judicial power ia capable of acting upon it, 
aince the contentions of all adverse parties 
are not submitted to the court for adjudi- 
catiuu. 

“2. Tbit suit calls for mere administra- 
tive or advisory or declaratory action.” 

After reviewing decisions of the Supreme 
Court relative to remedies given in courts 
from decisions of other administrative tri- 
bunals, Judge Simons concluded that sec- 
tion 4915 was constitutional and that 
Congreaa bad power under the Coaatitntion 
to enact it. 

The deciaion waa handed down in the 
case of Cleveland Truat Co. v. Nelson et 
aL It aroae out of interference procee d i n ga 
in the Patent Office. The Commiaaioner of 
PatenU had not been Joined u a party 
defendant iy the lait at the time Judge 
Sinmaa* opinion' was banded down. 



Books SELECTED BY THE EDITORS 


A HISTORY OF CHEMISTRY 
By F. J. Moore, late Prof. Orgardc 
Chem., and revised by William T. Hall, 
Auo. Prof. AnalyHcal Chem. Both of 
Mass. Inst. Tech. 

A TREATMENT of the historical de- 
velopment of the important theories 
of chemistry and the personalities of the 
great men whose efforts have con< 
tributed to that development In this re- 
vision much new material has been 
added. Brief biographical sketches of 
a number of brilliant chemists who 
died during the last twelve years are 
given. An additional chapter is devoted 
to Americans who did much to develop 
chemistry in this country. — $3.20 post- 
paid. 


THE WAVE MECHANICS OF FREE 
ELECTRONS 

By G, P. Thompson, Prof. Nat. Philos., 
Univ. Aberdeen 

“ sttempt to state the principles 
s\ and applications of the new wave 
mechanics, in so far as these concern 
electrons not forming part of an atom, 
using the minimum of mathematics.” 
So says the preface. The “minimum of 
mathematics” mentioned is the calculus. 
Of course it is impossible to make this 
lubject simple and at the same time get 
very far into its real substance. The 
author — ^who by the way is the same 
Thompson (son of the famous J. Arthur 
Thompson) whose experiments on gold 
films bad much to do with demonstrat- 
ing the truthfulness of the wave atom 
concept — is to be congratulated on this 
bookv^24S5 postpaid/— yf. C. /. 


RADIATIONS FROM RADIOACTIVE 
SUBSTANCES 

By Sir Ernest Rutherford, Dr. James 
. Chadwick and Dr. C. D. Ellis 

S IR ERNEST RUTHERFORD’S name 
always will be associated in a lead- 
ing way with radioactivity, and thus this 
boA might be said to proceed from the 
fountainhead of informati<Hi on that 
subject It is anthoriutive and brings 
the whole field up to date. It is not an 
demoitary worlt» neither is it a veri- 
table ni^rtmare oi higher mathematics. 
The reader should, however, have some 
' knowledge oi mathematics and modem 
physics. As a reference bodt this out- 
stuuliag eroih will be Invaluable.. 575 


text pages, iUnstrated. — $6.75 post- 
paid. — A. G. I. 

INTERNAL-COMBUSTION 

ENGINES 

By H. E. Degler, Prof. Mech. Engr., 
Texas Univ. 

AN elementary treatise considering 
-41 only the things which form an im- 
portant part in the development of this 
subject and describing engines and 
auxiliaries which are commonly used. 
Principles of operation, construction, 
performance — ^both stationary and port- 
able— are treated thoroughly, yet con- 
cisely. A certain knowledge of the 
principles of the flow of heat and the 
operation of steam engines is assumed. 
-^2.15 postpaid. 

EXPERIMENTAL MECHANICS 
By A. Frederick Collins 

ANOTHER of this uniform experi- 
mental series from which you can 
gather the fundamentals of engineering 
without any background of previous 
study. A series of simple and useful 
experiments with mechanical move- 
ments and directions of how to make 
them out of pasteboard. All devices 
described are illustrated by simple line 
drawings. — $2.15 postpaid. 


ECONOMICS FOR ENGINEERS 
By Edison L. Bowers, Asa. Prof. Eco- 
nomics, and Henry Rowntre.e, Instr. in 
Economics, Both of Ohio State Univ. 

T his is practical presentation of eco- 
nomic principles and problems for 
engineers and engineering students. 
The treatment is as concise as possible 
and emphasixes the engineering aspects 
of economic theory and bushiess ac- 
tivity. The discussion of costs and pric- 
ing is especially thorough. Some aspects 
of business activity, such as marketing, 
investments, and insurance, not ordi- 
narily included in texts on economics, 
are treated here for the convenience of 
the engineering audience to whom the 
book is addressed.— $4.20 postpaid. 


SPEED 

By Prank Hawks 

U NDOUBTEDLY one of the most in- ’ 
teresting books on aviation that has 
appeared. It recounts events in a most 


colorful career, gives sane reasons for 
his continuing marvelous flights and is 
written in unusually easy and convinc- 
ing style. An adventure story entirely 
without technical instruction, but the 
facts one gleans add considerably to 
the history of flight and point a con- 
vincing finger to future development. 
Altogether a most delightful and in- 
structing story. — $2.65 postpaid. 

THE CONQUEST OF THE ATLAN- 
TIC BY AIR 
By Charles Dixon 

W E all have read items in the news 
concerning the transatlantic flights 
but nowhere before have all the known 
details of all the flights, both successful 
and unsuccessful, been collected. Here 
one will find many important points 
which have been missed in the day-to- 
day accounts and it all makes most in- 
teresting reading. Historically this book 
is significant for it places on permanent 
record the true stories when they can 
be written with greatest fidelity to 
authenticated reports. — $2.65 postpaid. 

GLIDING AND SOARING 
By Percival and Mat White 

T here have been several books on 
gliding issued comparatively r 

concise, clear, and conclusive as this 
one b. A profusion of diagrams, pho- 
tographs, and drawings explain many 
confusing points (or the beginner, 
while aerodynamics and construction 
data form a valuable reference for the 
more expert pilot Many executives of 
commercially operated airlines believe 
the future development of gliding will 
do more to assist aviation than anything 
else. — $2.65 postpaid. 

TELEVISION, ITS METHODS AND 
USES 

By Edgar H. Felix, M. I. R. E. 

T he authors of books on television 
which have so far appeared, have, in 
general, been content to deal solely with 
die electtical and mechanical phases 
of the art and to pass over with little 
or no mention the questions which hold 
the greatest interest to the average per- 
son. The present work turns the re- 
vealing light of conservaUve jndgment, 
ba^ed by technical knowledge, on tha- 
television scene and reveab it in ib true 
perspective. Television b imperfect and 
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the retlisetion of. teleriiion in the 
•rerage home is still around the comer 
— but the corner may be far, far away. 
In order that the reader may grasp the 
entire situation, a goodly part of this 
book has been devoted to a straight- 
forward description of various television 
systems as they exist today. Then are 
answered such questions as: Wtien will 
television arrive? How will it be com- 
mercialized? What kind of television 
entertainment may we expect? The 
logic is unassailable as it is based on 
cold facts, and a reading of this IsMik 
will tell the interested person all he 
needs to know of television systems, 
their drawbacks and advantages. — 12.65 
postpaid. — A. P. P, 

UP FROM THE APE 
Earnest A. Hooton, Prof. Anth., Har- 
vard. 


“T HAVE simply sat down and typed 
X out the stuff which I deliver each 
year, more or less extemporaneously, to 
a class of Harvard students moat of 
whom have had no previous instruction 
in the subject.” — from the author’s pref- 
ace. If the reader wishes to take a 
course in general anthropology “at 
Harvard” via “Up from the Ape,” here 
is his chance. This book of 605 pages 
covers anthropology from several angles 
and gives an all around survey of the 
subject of human evolution. — f5.2fl 
postpaid. — A. G. /. 


TWO THOUSAND YEARS OF .SCI- 
ENCE 

By R. J. Harvey -Gibson. Prof. Univ. 
Liverpool 


T hrough a typographical error the 
price of this book as given in our 
July issue is incorrect. The correct 
price is 13.65 postpaid. 


THE SCIENTIFIC DETECTIVE AND 
THE EXPERT WITNESS 
By C. Ainsworth Mitchell 


AS the title indicates this is a popular 
description of the methods by 
which those with specialized training 
have been able to assist in solving prob- 
lems of the kind which constantly arise 
in criminal investigation. It includes the 
giving of evidence but covers scientific 
detection more particularly. A majority 
of the references ore English though 
celebrated American cases are included. 
5 X 7^4 — ^243 pages freely illustrated. 
— 12.15 postpaid. 


THE ART OF LEARNING 

By Walter B. Pitkin, Prof. Journalism, 

Columbia 


H ere is a book that describes in de- 
tail the technique or art of learn- 
ing. Regardless of the extent of the 
trader’s formal education it aims to 


explain practical and direct methods for 
applying himself most effectively in 
making new knowledge his own. In 
short, it makes clear ju.st how to use 
one’s mind with greatest economy of 
time and effort for maximum results. 

Concentration, controlling attention, 
memorizing, analyzing and digesting 
facts, selecting salient features, train- 
ing and developing one’s mental powers 
are discussed in an informal and unor- 
thodox manner. Written expressly to 
give practical aid to those whose posi- 
tions or ambitions compel them to learn 
some new science, profession, trade, or 
business. — $2.65 postpaid. 


THE AMERICAN BLACK CHAMBER 
By Herbert 0. Yardley 

E THICS vary with situations, at least 
one is led to Indicve that from this 
most astounding story of an Important 
under-cover activity of our Military 
Intelligence Bureau during the war. 
That it is possible to accomplish the 
seemingly impossible seems to be tlie 
fact of many operations of the Crypto- 
graphic Bureau with regard to hircign 
diplomatic messag<*s in code. Were it 
not authenticated by internal evidence 
that seems conclusive one would believe 
the story was a production of some re- 
miwned detective story writer. A bonk 
that will give you much absorbing 
reading, and if you cure t<» delve deeper, 
plenty of sharp mental effort. — $3.6.5 
(lostpaid. 


100 PATHS TO A LIVING 
By Edward Molt Woolley 

T rue experiences of men and wo- 
men who discovered new ways of 
getting a job, who got into vocations 
more congenial, wh<i built up new 
abilities in lines they had never known 
before and stories of those who found 
means of obtaining financial and [>er- 
sonal independence. Narratives of 
brains, ingenuity, strategy; brief biog- 
raphies that suggest occupations and 
how to get into them. Knowing what 
others have done gives aid to those who 
would better their status in life, from 
the less important up to the very im- 
portant —in each instance there is a key 
to success, it we can but find it. — $1.10 
[tostpaid. 

PERSONALITY AND WILL 
By Francis Aveling, Reader m Psychol- 
ogy, London University 

y ou wUl like this book. It goes 
straight to the point in a clear cut, 
lucid manner, and is most readable. 
No farflung sentences to test contmuity 
of thought No jumbles of- expressions 
to baffle tbe biyman reader. Paragraphs 
are set out with headings which focus 


W 

at once the subject to be analyzed and 
the trend of development moves with 
ease to the conclusion. Some of the 
chapters are Instinct and Its Imme- 
diate Derivatives, Sentiments and Val- 
ues, Character and Temperament, The 
Self or Person, Freedom and Determin- 
ism, and The Nature of Personal it). — ■ 
$2.15 postpaid. 

NUT GROWING 
By Robert T. Morris 

T his is a well conceived plea to all 
who have a bit of ground, to plant 
nut trras both because of the food and 
lumber value which they develop and 
for esthetic reasons. The New York 
Times says “There is no other person 
in this Country with Dr. Morris’s breadth 
of scientific and practical knowledge of 
nut culture wherewith to demonstrate 
its possibilities for profit and pleasure.” 
—$2.65 postpaid. 

STEPS IN THE DARK' 

By Milton Mayer and John Moore 

T his lamk contains 28 short essays 
on topical subjects, mainly scien- 
tific, and makes interesting reading of 
the lighter kind. The authors are in- 
clined to dramatize science, both where 
there is drama and where there is not. 
the style l>eing rather strenuous and 
a bit “newspapery.” However the 
sketches arc interesting and the reader 
would get his money’s worth even if 
tbe publislier had not padded the book 
so heavily with thick paper and by other 
methods.— $2.65 postpaid.- -jf. G. /. 

THE WAY TO RECOVERY 
By Sir George Paish 

T HE present crisis is the most serious 
tlie world has ever experienced and 
the most difficult to adjust. Only by a 
calm analysis of the underlying condi- 
tions and a frank facing of the truth, 
whereby national aspirations and jeal- 
ousies can lie restrained in the interest 
of fair and equitable apportionments 
to all, will a way be found out. Un- 
limited credits for a time is the author’s 
solution and in quite a convincing way 
he develops this theme. Broadminded- 
ness and an attitude of brotherhood 
toward all, mark the clear thinking 
which this ixMik contains. It may well be 
thoughtfully read by all of us. — $2.15 
postpaid. 
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I T’S a thrill to zoom ahead of the 
crowd when traffic lights turn 
green. But the faster pick-up Ethyl 
pves is more imjwrtant than that. 

When you are passing slow-mov- 
ing trucks or other cars, the differ- 
ence between quick and lazy pick- 
up is the difference between safety 
and danger. 

Ethyl Gasoline gives your car all 
the pick-up the makers built into it 
because Bithyl Gasoline burns as 
smoothlyunderstrain as It doeswhen 
the engine is idling. 1 :s you 
power when you need i 
Ethyl Gasoline is mor ^ 

- - ^ 5, - -- - plus Ethyl 

fluid. Inside the cylinde the Ethyl 
fluid controls combustion. Even un- 
der severe strain. Ethyl fluid pre- 


vents gasoline from going off in the 
uneven explosions that cause pr)wer- 
waste, hannful knock and overheat- 
ing. ltdelivers the power of gasoline 
to the pistons with a smoothly in- 
creasing pressure that brings out the 
best performance and the maximum 
power of any engine. 

Faster pick-up is only one of the 
benefits of controlled combustion. 
Your car will show you six others: 

(1) freedom from harmful knock, 

(2) more power on hills and heavy 
roads, (3) less vibration, (4) less 

gear-shifting, (5) a coole. 

engine in the summer and (6) an 
easier starting engine in the winter. 
Fill up with Ethyl Gasoline and see 
for yourself. Ethyl Gasoline Corpo- 
ration, Chrysler Building, N. Y. C. 
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THE BEARINGS ARE SKP*... 

PRECISION AND SPEED DEMAND THEM! 
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In the wood-worklnglnduRtry 
the hearing* In'rarlabljr 
are BKP 

Nothing but EBCStP will do in most 
of the machines that turn wood into 
usable shapes and forms. . .nothing. 

First of allywood-working machinery 
bearings must stand up... must keep 
tbinas going under terrific speeds. 
ProAienon demands it Second, they 
most be manufactured to the closest 
of tolerances ... close enough to liidd 
cutting spindles and other moving 
parts m accurate position at all times. 
The finish on the completed job de- 
mands it 

And so, on countless thousands of 
wood-working machines throughout 
the country, the bearings are {OCSO^i 
Men who work in wood KNOW fflCSlF 
Anti-FViction Bearings. They know 
they are built up to the job and never 
down to a price. They know that it 
usually costs more to replace a poor 
bearing than to buy the Imt that QCSIF 
ever produced. 

Where performance is the measuring 
stick of quality, the bearings atwaya 
arefflcSlF. 



BKP* INDUSTRIES, Inc., 40 East 34th St., 
NewYo^N.Y. 
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‘‘Mankind passes from the 
old to the new on a human 
bridge formed by those who 
labor in the three principal 
arts — agriculture — manufac- 
ture — transportation" 

T hese words are carved 
above the doorway of the 
Ford Engineering Laboratory. 
That they are not idle poetry muat 
be plain to all who have driven 
over the country roada of Amer- 
ica. For everywhere awift, eco- 
nomical transportation is freeing 
the chained energy of the nation 
asheat releases imprisonedenergy. 


Much of the nation’s natural 
wealth still remains buried and 
impotent waiting for new roads 
andswifttransportation to awaken 
them to life and usefulness. The 
hands of the producer of raw ma- 
terials, the maker, and the carrier 
still have immeasurably profitable 
work to do when they learn to 
co-operate. 

The Ford car was planned with 
the idea that growth and progress 
are in the hands of all the people, 
and not of any specially favored 
class. If an economical means of 
dependable rapid transportation 
could be placed at their disposal, 
it was believed people of moder- 


ate means would recognize its 
value to them individually, and 
use it. 

To date, over twenty million 
Fords have rolled out of the fac- 
tories to run incalculable miles 
over the face of the earth doing 
service to mankind in a thousand 
ways/ 

The Ford today is as naturally a 
domestic factor in American pri- 
vate life, and in American busi- 
ness, as the horse was in another 
generation. The Ford car opens 
up the country to all I And 
business of every kind moves 
at a more productive pace 
because of it. 
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HOW TO GET THE MOST OET OE BVSIIVESS 

■* B.C.FOIIBBS 

Trulj a book for troublesome times. It will show you how to lead a full life, 
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things. It will encourage you— help you to lead an enthusiastic, joyful, vigorous, 
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ACROSS THE EDITOR’S DESK 


r ' is with a sense of personal loss and a 
feeling of sincere regret that we record 
the death of Dr. David Starr Jordan, world- 
renowned educator and man of science. For 
many years Dr. Jordan was associated with 
Scientific American as a contrihuting 
editor, and we have always regarded him as 
one of our most valuabie friends. Born at 
Gainesville, New York, on January 19, 1851, 
Dr. Jordan died on September 19, 1931 at 
Stanford University, California, after a pro- 
longed illness. 

Dr. Jordan graduated from Cornell Uni- 
versity in 1872. In 1891 he became head of 
the Inland Stanford memorial university, 
continuing in that capacity for more than 
20 years. The post of Chancellor Emeritus 
was then creatiid for him, in order to ailow 
him more time for his scientific investiga- 
tions. He held high rank in the field of 
natural history, and was regarded as one of 
the leading authorities in ichthyology. 


D uring the rush of prosperity which accom- 
panied the World War, Industry grew by leaps 
and bounds. Riding on the crest of the war- 
raised wave of booming business, new industries 
grew overnight from old, brought into being by new 
ideas which lent themselves to immediate applica- 
tion. But along with these applied ideas were con- 
ceived others which, at first sight, seemed to be im- 
practical. They were discarded at the insistence of 
high-pressure production demands, and were for- 
gotten. Then came 1921 and depression. Something 
had to be done, and in no small way were these dis- 
carded ideas responsible for the prosperity that 
returned and reigned for tlie greater part of the 
last decade. They were brought to light, subjected 
lo intensive research, and furnished the bases for 
new and improved products. Possibly tlio same 
process will lie ihe means of breaking the present 
business dead-lock. In the article “A Chemist Looks 
at Business Cycles” D. H. Killeffer reviews past 
performances of business, and gives some refreshing 
views of future possibilities. The article, founded 
on unassailable facts, will appear next month. 


Rickets, the bone disease that afflicts more than 
half of the babies in the north temperate tone, has 


received a new and effective set-back in the form of 
milk in which the vitamin-D content has been in- 
creased 20 to 30 times that which is normally pres- 
ent. The background of the work which makes this 
vitamin-content increase possible, and the com- 
mercial methods that are now being used to place 
the treated milk in the hands of the public, forms 
the subject of an article to be published soon. It 
will be of vital interest to all parents of small chil- 
dren, and to everyone concerned with the future of 
the race. 


The history of fMRd has been one to arouse 
sympathy in the hearts of all liberty loving peoples. 
With the end of the World War and the establish- 
ment of a new Polish nation, the Poles responded 
with vigor to the problem of building up their coun- 
try to modern standards. One of their greatest ac- 
complishments has been the establishment of a huge 
seaport at Gdynia, through which products of the 
nation may pass unhindered to the marketo of the 
world. The engineering aspects of the seaport de- 
velopment have lieen incorporated in an illustrated 
article scheduled for publication next month. 


We are all familiar with the phenomenon of ocean 
tides, but few realize that there are tides in the 
seemingly solid crust of the earth, and that they 
also are caused by the gravitational attraction of the 
moon. Harlan T. Stetson, director of the Perkins 
Observatory, has prepared an article, soon to appear 
in these pages, in which he describes tlie research 
work that is being directed toward a more complete 
knowledge of these earth tides. For example, be 
.says; “Investigations now in progress . . . show that 
the latitude of a given place on the earth’s surface 
varies, not only with the month . . . but depends 
. . . upon the position of the moon in the sky. . . ." 


In the early days of the West, mines were the 
principle source of wealth, but the situation has 
now changed and the mining industry has declined 
to a fraction of its former importance. Today the 
principle resource of the same section is water — 
water applied by scientific irrigation to render fer- 
tile the vast regions of arid land. Just what water 
means to tlie West, and what is being done to con- 
serve it and apply it properly, is told in a forth- 
coming article. 
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There is only one book on 

Freely coiuuUed in Librariet and Schooli 

Amateur 


Telescope Making 

CyclopeduofFormulas 

A G. Ingalls, Editor 

A. A. Hopkins, Editor 

and thousands of enthnsiasts have **bnilt their 
own” from it. Precise instructions from where 
to |et the materials, through the testing of the 
. ground mirror, to the sebup of the observation 
hut. All for those who have h^ po experience 
but do have the handyman’s desire to build 
something worth while. 

has a tremendous range of subjects, making it 
essential for home, business and laboratory. 
Formulas tested by time, many of them from 
obscure sources, are so drawn that the layman 
can execute the preparation with materials 
easily acquired. Undoubtedly you will find just 
the formula you require. 

13.00 postpaid domestic 

3.25 postpaid foreign 

$5.50 postpaid domestic 

5.85 postpaid foreign 

Industry, Medicine and Criminology 
need 

The fascination of the invisible world is re- 
vealed in 

THE 

THE BOOK OF THE 

Fingerprint Instructor 

Microscope 

By Frederick Kuhne 

By Gerald Beavis 

for the identification of a person now is con- 
sidered wholly apart from the original idea; 
it now is a sociological necessity. Gun pemuts, 
drivers’ licences, haaardous employment, 
babys* footprints, to mention only a few appli- 
cations, show this trend. There is no other 
book yrhich is so universally used in official 
circles and schools of fingerprinting as is this 
authoritative work. 

A million marvels await the amateur micro- 
scope enthusiast. Without any of the earmarks 
of a treatise or text-book, this tells how to ob- 
serve and what to observe in the animal, vege- 
table and mineral kingdoms — ^the vast world 
which contains an endless variety of subjects. 
Once tried you are apt to become a lifelong 
observer. 

$3.15 postpaid 

$2.65 postpaid 
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H ailed an a prodigy of American sci- teaching.” Dr. A. C. Langmuir, sponsor of 

ence, Linus Pauling, who at 30 has the prize of 1000 dollars, called Pauling 

published nearly 50 papers in original re- “a rising star, who may yet win the Nobel 

search, and who has won a full pro- Prize.” In singling out Pauling, he ex- 

fessorship in the California Institute of plained, American chemists, breaking with 

Technology, has been awarded the A. C. tradition, are honoring a scientist at the 

Langmuir prize of the American Chemical threshold instead of at the sunset of his 

Society. Prof. Arthur A. Noyes, director of career. The work of Pauling has had to 
the Gates Chemical Laboratory of the In- do with crystal structure, the quantum 
stitute, and described as “a severe critic,” theory of the dielectric constant of gases, 

characterized Pauling as “the most promis- atomic and molecular structure, and de- 

ing young man with whom I have ever termination of the nature of chemical 

come in contact in my many years of bonds. Prof. Pauling was born in Oregon. 







ROME*S SPLENDID 
PANTHEON RESTORED 


T he PMitbeon of Romo is the only edifice in the 
Etenul Gty with wilb and vaulting in a com* 
plete state of presaration. It waa erected in 27 nx^ 
■truck by lightning in 110 A.Dn and rebuilt by the 
Emperor Hadrian. Hie dome ia 142 feet in diameter. 
The builcUng contains tombs of several celebrated 
men includi^ Raphael Attention has been recent* 
ly called to it by the removal of the whitewash 
and plaster oM746 which overspread the b^d* 
fol attic story above the columns, revealing the 
beautifd slabs of marble, portAyry, and serperithe; 





AFRICA’S FIRST NATIONAL PARK 


By MARY L. JOBE AKELEY 


I F you travel along the Equator westward from Mombasa, 
the Indian Ocean port of entry to old British East Africa, 
r Kenya Colony, or if you journey northward along 
the Westward Great Bift Valley of Africa, you will reach 
almost the geographical center of the great eoniinent— a 
country still wild and unspoiled hy man. This region, known 
as the Kivu District of the Belgian Congo, is west of Victoria 
Nyanrai and north of Lake 'I'angunyika. When in 1908 King 
Leopold presented the Congo as a free gift to the Belgian 
people and it became a colony of Belgium under the name 
of the Belgian Congo, the Kivu was practically an untouched 
wilderness, peopled only by savage blacks and by the most 
primitive of all natives — tlie pygmies (Batwa). Since that 
day few white men have penetrated its vastnesses. Almost 
without any outside interference or influence, the black man 
has dwelt there, has cultivated his tiny shambas (gardens) 
or has hunted the game that roamed at will over a land 
unchanged throughout many centuries. 

Belgian civilization has marched steadily up the Congo 
River; it has overspread even the valleys of its uibuUries. 
The great Belgian Gingo colony has developed enormously 
since the World War and its riches in copper, gold, diamonds, 
radium ore, cobalt, tin, and other minerals, as well as its 
agricultural products make it one of the greatest material 
assets of the Belgian nation. 

In this wild area there is little conflict between economic 
development and scientific interest The rolling lands around 
Lake KItu are well adapted to agriculture and are rapidly 
coming under cultivation, hut the great volcanoes adjacent* 
to the Lake, as well as the sandy and swampy lands in the 
nordi about Lake Edward, are unfit for spade or plow. 


Four years after the searchlight of interest had been turned 
upon the almost unknown volcanic region by Carl Akcley, 
il All>ert was created by Albert, King of 
Belgians, in 1923. This far-sighttnl act was Carl Akeley's 
am Come true— that this beautiful spot' should become a 
ctuury for all wild life. Ills chief interest was the preserva* 
I of the mountain gorilla, must interesting of all unthro- 
■ I the primitive forest of rare and age-old trees— 
the gorilla’s home. His original plea, in 1922, afte 

■ ■ „ ” Muf 

Natural History, was for a complete sanctuary I 
square in the uplands of the 
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Warmly aympathetk to thia Idea waa 
Dr. John C Merriam, Preatdent of the 
Carnegie Inatitution, who in turn ad- 
vocate the cauae to Baron de Cartier 
do Marchienne, then Belgian Ambasaa- 
dor to the United Statea. Several 
montha before, Mr. Akeley had inter- 
eatcd the Belgian Ambasaador in the 
reaulta of the gorilla expedition and hia 
plan of conaervation. Accordingly, early 
in 1924, the Ambasaador began active 
efforts with his home gov- 
ernment to the end that not 
only the small area of the 
reservation be secured, but 
that a larger outlying tract 
of land be set aside as ad- 
ditional protection to the 
gorilla. Seconding the ef- 
forts of Baron de Cartier 
with unremitting devotion, 
waa the Belgian Consul- 
General at Baltimore, 

James Gustavus Whitely. 

It waa on March 2, 1925, 
that King Albert created 
by Royal Decree the Parc 
National Albert, Kivu Dis- 
trict, Belgian Congo, as a 
sanctuary where not only 
animals, but also plants 
and natural scenery would 
be perpetually preserved, 
and where scientists from 
all over the world would 
eventuaJly be permitted to 
come to study the flora and fauna of 
Africa under the most primitive con- 
ditions. 

In the years immediately preceding 
1922, with an ever increasing influx of 
big game hunters and natural scientists 
into the Belgian Colony, the last refuge 
of many unusual species, the Belgian 
Government recognized the necessity of 
permitting a certain number of such 
rare animals to be taken for strictly 
scientific purposes. It has consistently 
endeavored, however, to preserve these 
rare species and also to prevent the 
wanton destruction of other less rare, 
but harmless animals, the slaughter of 
which serves no useful purpose. 

T he Belgian Colonial Authorities 
now found it necessary to restrict 
not only private hunting expeditions, 
but also certain expeditions contem- 
plated by museums and other scientific 
bodies, ^needing that among the rare 
animals most in dangmr of extinction 
the mountain gorilla ranked pre- 
eminent, the 1925 decree, in the inter- 
ests of humanity as well as science, 
preserved the remaining gorillas from 
extermination. 

President Henry Fairfield Osborn 
from beginning not only had been 
in whnn sympathy with die idea of 
goriUa proteetkm, but he had also been 
deeply interested in the possibUities 


spot in the Khu. Receiving from the 
Belgian Government an invitation for 
the American Museum of Natural His- 
tory to participle in plans for scientific 
development and research in the gorilla 
volcanoes, he added to his personal and 
official interest a unanimous resolution 
of co-operation expressed by the trus- 
tees of the American Museum of Natu- 
ral History. 

During the two years after the con- 



B near Kivu vidcano. Carl Akeley used this 
« in connection with a gorilla group for exhibition 


elusion of the 1926-27 Akeley-Eastman- 
Pomeroy African Expedition, the noted 
Belgian zoologist and conservationist. 
Dr. J. M. Derscheid, our companion in 
the Congo, and the author collaborated 
in proposals to enlarge the area of the 
park; to emphasize most strongly the 
necessity of preserving in the park all 
wild and natural conditions as they now 
exist; to save in their ancestral way of 
living some of the primitive African 
pygmies, a race now threatened by ex- 
tinction; to maintain the spirit and 
essential character of the Royal De- 
cree, as slated in its opening words: 
“The Parc is created fur scientific 
ends.” 

The project is now well under way. 
The park area has been increased from 
60,000 acres (the original area set 
aside) to 500,000 acres. In October, 
1929, an unprecedented event occurred 
in Brussels — the establishment and in- 
auguration of an International Com- 
miuion of 21 scientists for the control 
of scientific research in the pork. 

As we were gathered in the Palais des 
Academies, we were deeply impressed 
by the words pf King Alb^ who de- 
stnibed the widely dhreraified aoientific 
opportunities of the park — region 
not only of interest to geologists and 
minbralogista, but remarkable from the 
point of view of ethnography, since 
Bantu and Hamitic elements as well as 


and, by no means least, remarkable 
from the point of view of biology, since 
the wide range of its altitudes allows 
several life zones to meet and gives rise 
to flora and fauna infinitely rich and 
varied." 

' “No other region of the African con- 
tinent,” said His Majesty, “offers such 
wide opportunity for scientific study 
and for die installation of scientific re- 
search sutions which would bo easily 
accessible in a climate al- 
most ideal for the white 


‘*TN our day there is 
A much zeal, and rightly 
so, for the prmrvadon of 
the monuments left us by 
the past. Here, in the Bel- 
gian Congo, you have also 
a primitive monument to 
conserve — a monument cre- 
ated by Nature during the 
course of thousands of 
years. Before you stands a 
great work to be achieved. 
In opening up and main- 
taining this exceptionally 
interesting region for the 
benefit of scientific re- 
search, Belgium will make 
a new contribution to the 
progress and application 
of science.” 

On this occasion, Drs. 
Merriam and Osborn were named as 
the American members of this Interna- 
tional Commission, and the establish- 
ment of an American Committee for 
Scientific Research in the Parc National 
Albert was determined upon at the 
same time. His Highness Prince Albert 
de Ligne, then Belgian Ambassador to 
the United States, was named presi- 
dent* and the author was made secre- 
tary of this committee. The purpose of 
the American Committee is to bring the 
Parc and other similar undertakings in 
Belgian Afrir.a in closer contact with 
American scientific and conservation or- 
ganizations, and to secure support for 
these projecu. 

At a meeting of the American Com- 
mittee, held recently at the American 
Museum of Natural History, New York, 
Dr. Derscheid, now Administratettr- 
General of the Parc, reported its prog- 
ress to hia colleagues, and told them of 
plana for the further extension of the 
park system in Belgian Africa. In addi- 
tion to the Parc National Albert, there 
will be created a new park, Parc 
Leopold, near the northern border of 
the Congo. It wiU comprise an area of 
1,000,000 acres. Lying north and east 
of Parc National Albert will be another 
new park, the Parc Ruwenzori, an area 
of ^,000 acres in the Ruwemori 
Range, adjoining the Belgian Congo- 
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British Uganda boundary. These new 
regions are of great scientific interest, 
since this new park extension will pro- 
tect such rare mammals as the white 
rhino, the Okapi, and the Giant Derby 
eland. 

Pending the official establishment of 
these new parks, activity has been con- 
centrated in the Parc National Albert 
Patrols of native scouts are on guard to 
prevent the killing of animals or the 
destruction of plant life. Meanwhile the 
Belgian Government has appropriated 
ample funds for the maintenance of the 
Park Service, and has advanced a loan 
of two million francs to begin immedi- 
ate construction of a Central Station for 
Scientific Research. Certain limited 
areas will be closed even to human en- 
trance, except as emergency may re- 
quire. Entrance into the Parc will Iw 
rigidly supervised, since it is desirable 
that frequenters of the preserve be sci- 
entists and students, with a sympatheti<! 
and understanding interest in the work 
to be accomplished. 

T he important point of scientific in- 
terest in the Parc is the triangle 
comprising the three ancient volcanoes, 
Mikeno, Karisimbi, and Bishoke, which 
rise beyond the palm-fringed equatorial 
Rutshuru River into the heights of fre- 
quent and long-enduring snows. Here in 
this small area are all the zones of cli- 
mate of the earth — fervid heat, salutary 
mildness, biting cold. Clothed in glori- 
ously beautiful vegetation — the bamboo, 
the mixed forest, the cold forest of giant 
trees — the old volcanoes afford rich 
forage for elephant, buffalo, and the 
strange, man-like mountain gorilla. 

Below these extinct volcanoes ore 
wide lava plains, sparsely vegetated and 
inhabited only by a few families of lion. 
In one rare spot, a small hill above the 
lava plains, dwells the chimpanzee. 
Bird life is abundant and varied. 


Birds that live so high on these 
mountains might well be expected 
to resemble the birds of the north, 
and we find here doves, ravens, 
thrushes, titmice, and woodpeck- / 
ers. r 

Two magnificent lakes are out- A 
standing in this Kivu district of V 
the Province Oricntale. Lake Kivu 
is at the southern end of the terri- 
tory. It is the highest and most 
spectacular of the central African 
equatorial lakes. Five thousand 
feet above the sea, often two thou- 
sand feet in depth, its clear and 
sparkling waters are Banked by 
Tolling hills and rugged head- 
lands. In marked contrast. Lake 
Edward in the northern part of L 
the district is much lower in ele- 
vation. Its shallow turbid waters 
teem with animal life; its shores 
and adjoining grassy, sandy plains art 
hot, affording range lands for largt 



Skeleton map of Africa ihovdng the lo- 
cation of the gorilla country and the park 

3 and scattered and twi.sted show where 
3 the hungry ape has fed on the young 


herds of antelope — all the species found and tender shoots, sweetly-bitter and 
in East Africa, and found nowhere else pale pink in color. You taste them and 


fi the Congo; its swamplands and af- find them by no means unpalatable, 

fluent rivers harbor herds of hippo. Above the bamboos you enter the vast 

More than two miles aimve the sea cold forest where gigantic trees with 

level arc the active volcanoes of Nyam- ponderous, sprawling branches impress 

lagira and Nyiragongo, devoid of animal you as nothing you have ever seen be- 

life. Their eternal fires tinge sky and fore. They are draped in heavy moss, 

fleecy cloud by day and flame like giant hung witli long, swaying ferns, and 

beacons perpetually throughout the brightened by gay orchids. The upper 

night. reaches above timberlinc are clothed in 

But it is the high reaches of the for- giant heaths and semosios and im- 

est-clad volcaiitKis of Mikeno. Karisimbi, mortelle.« that almost fringe the dead 

and bishoke that compel the greatest crater's rim. 

interest. You may go from the o|»en 


spaces of the lower foothills, dotted with A.S you follow the steep upward trail, 

occasional trees and .shrubs ablaze with xX progress is made possible only by 

scarlet blossoms, into the .smoke-like half a dozen natives who go ahead hack- 
gloom of dense bamboos, through which ing down the dense undergrowth — where 
broad roadways run here and there, sturdy bamboo and brilliant begonia, 

where an elephant herd has crossed dainty fern and hostile nettle grow side 


your ascending route. 

Here you have your first view of the 
gorilla's feeding grounds. Bamboos torn 



Tha prgttias oca tlia most curious and 
taadiad Kivu ragioa, wfaata tiiay hunt 


ptimltiva of an nathras in tfaa stiU un> 
ganM and cultivata thair tiny gardant 


by side; where vast beds of wild celery 
crowd into blackberry thickets 12 feet 
in height ; where giant parasite lobelias 
thrive alike in rotting logs or growing 
trees; where shining laurels grow 
among rare flowering jtlants you have 
never seen bef»)re. It is indeed a verita- 
ble fairyland that the natives open up 
to you with their sharp, hand-wrought 
axes — a land of almost unearthly beauty 
which you are so laboriously |>enetrating. 

It is at the 11,000 foot altitude that 
you see the forest at its best, at the very 
beginning of Kanyanamagufa (Canyon 
of Death ) along which you have listened 
to the singing stream or glimpsed ite 
shining waterfalls in the depths below. 
The forest is soaked in mist or rain. It 
grows increasingly cold. You will need 
warm clothing for wear by day and 
warmer still when in your camp at night. 
Bat when the sun breaks through the 
gray and white cumulus clouds or when 
the winds sweep clear the rugged sum- 
miu of the aplcanoea, then you have a 
sight worth uaveling, as you must hove 
done, half 'round £e world to see. 
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Everywhere ie an un- 
touched, unepoiled Pert*" 
diae. The glorious living 
trees tdorned with great 
platforms of golden-green 
moss stretch their branches 
not upwards to the sky but 
almost borisontally like 
giant arms beckoning you 
to pause there and learn the 
unrevealed mysteries of this 
world. Vivid orchids grow 
in moss or roughened bark, 
long fem fronds cling in 
fluttering draperies to every 
mossy platform, veils of 
grey-beard moss adorn mas- 
sive trunk or lesser branch. 

In all the open spaces 
wild celery grows in great 
abundance — often its feath- 
ery topmost leaves are above 
your head-- its dense-growing, succu- 
lent, spicy stalks invariably impede your 
progress. It remains for the gorilla to 
do as he likes in the “celery patch” — 
his favorite feeding ground. There is no 
mistaking where he feeds. He pulls up 
the heavy stalks of wild celery, strips 
off the tough outer husks and gorges on 
the tender hearts and juicy roots. After 
one morning’s feeding a family of 20 
gorillas will make a celery patch 100 
yards square look desolate. But their 
food supply is by no means precarious. 
A week after they have fed, the spot 
is covered with long new shoots and 
soon the wild celery is everywhere grow- 
ing as luxuriantly as it was before the 
gorillas visited it. 




view of the Kivu forest in the BoriHa country 

F rom their feeding grounds, their 
trails — ^wide and dUtinct— lead out 
t<i other pastures or to semi-open spots 
among the trees where they build their 
beds for rest and sleep throughout the 
long afternoons and nights. These beds 
are prepared by pulling together dry 
vines and sticlu and moss, and by 
fashioning them into a comfortable 
resting place. Sometimes they are quite 
expos^ in the open, sometimes in the 
dry earth under an overhanging and 
protecting tree. Mother and Imbies too 
old to rest in their mother’s arms sleep 
side by side. Father gorilla’s bed is 
nearby. 

Once in a very long while, a half- 
grown gorilla climbs a few feet up to 
an overspreading branch 
and there, close to the fam- 
ily, he builds his bed in the 
thick foliage. There he is 
out of harm's way if a hun- 
gry leopard invades their 
camp. 

Among the bamboos, 
throughout the cold forest 
and up even to the sub- 
alpine xone, the buffalo 
ranges. Hh trails criss-cross 
those of the great apes, but 
there is peace between them 
because there is no conflict 
of economic interest. There 
is plenty of forage for go- 
rilla, elephant, and buffido. 

Here, in this enchant- 
ment, is now established 
Africa’s first national park. 

When Cayl Akeley first 
visited the home of the 
mountain gorilla in 1921 to 
collect a group for ^ 
American Ilbaeum of Nab- 


Ltftt The gorUIas asaks 
•Ws” or bads by pulims 10- 
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ral IHstory, he was not only 
struck hy the beauty of this 
region but he was also 
amased to find apparently 
so few gorillas inhidtiting it 
While homeward bound on 
the Red Sea, his idea of a 
gorilla sanctuary took defi- 
nite shape. He wrote to 
Jndge Paul Salkin, Eliza- 

Congo, that he had found 
the gorilla “a wholly ac- 
ceptable citiien and not the 
wicked villain of popular 
belief that he is “a splen- 
did animal in every sense, 
in no sense aggressive or in- 
clined to look for trouble,’’ 
and that even the largest 
male, a magnificent crea- 
ture weighing 380 pounds, 
like all the others secui^ by the ex- 
pedition, showed only a disposition to 
get out of danger. 

Even in face of the fact that my hus- 
band’s 1921 investigations were confined 
to a few weeks, he was, nevertheless, 
confident that the gorillas were limited 
in numbers — not the thousands os repre- 
sented by the professional hunters then 
interested in gorilla hunting for sport. 
He found them healthy and not un- 
usually wild. In fact many of the go- 
rillas he met were unconcerned — some 
even climbing up on an overhanging 
tree trunk to get a better view of him 
while he made the first motion pictures 
ever made of live wild gorillas in their 
native haunts. 






OUR POINT OF VIEW 


Whose Fault is It? 

“ ILL you pleue send me a pic- 

1T ture of an atom, or pictures of 
several kinds of atoms, with exact di- 
mensions?” Letters expressing substan- 
tially this thought are received quite 
frequently by the editors of all scientific 
journals, from persons who are sincere 
in the belief that exact answers can be 
given. 

One inclines at first to smile. But 
bold — has anyone a right to. smile? 
Who is responsible for leading people 
to think it possible for a true picture 
of an atom of matter to be available 
from scientists? The defendants are 
two. Neither is really guilty of intent 
to mislead anyone, but the information 
in misleading form has nevertheless 
reached the public. When the physicist 
describes an atom or draws a sketch of 
one he is generally speaking to physi- 
cists, and he knows they know he refers 
only to an imaginary concept"-one 
which is only in the process of develop- 
ment and subject to merciless modifica- 
tion. When the popularizer of science 
picks up such transient concepts and 
sets them before general readers a-s if 
they were established facts he is either 
guilty or ignorant. Yet, as sundry books 
and articles reveal, this is being done 
every day. 

Nobody has ever seen an electron. 
Nobody has ever seen an atom. Nobody 
has ever seen even a molecule. If our 
most powerful microscope were about a 
thousand times stronger than it is, and 
if there were no other obstacles, some 
of the molecules — die largest ones — 
could be brought into our ken provided 
they would stop their eternal dance and 
“stay put” long enough to be viewed. 
We deduce our menul “picture" of 
these particles from indirect evidence 
— from the way they act when we put 
them through various performances. 
But, just as a blind man could deduce 
a certain picture of a trained flea by the 
results of certain experiments on it, yet 
go wrong time after time, so science 
deduces a picture of the atom; and like 
the blind man with the flea, science 
goes wrong again and again. 

The lat^ “model” of the atom is not 
a model at aU. The closest concept of 
h is not close at all; it is the Greek 
lettv p$i. This stands for “electric 
density” and that is about as near as 
wo can come to picturing it in our 
tt^Mdt.As later and later styles in atoms 
aro^ the trend seems to be away 
hom. comprehensibility, not toward it, 


for the . average man. Popular writers 
should be frank about this and not put 
science in the position of knowing 
things concerning which it is largely 
ignorant. With matters going on as they 
are, the public is graduaUy becoming 
cynical, and wonders whether science 
after all is not largely bunk. Whose 
fault is it? 

Building for Parity 

E ighteen months have passed since 
representatives of Great Britain, 
Japan, and the United States affixed 
their signatures to the London naval 
armament treaty by which the 5-5-3 
principle of the Washington Treaty of 
1922 on capital ships was extended to 
cover other categories. And yet, despite 
our successful fight to be allowed parity 
with Britain, we have not outlined a 
program by which we may attain it. 
It is true that Secretary of the Navy 
Charles Francis Adams announced 
early in August the Navy’s new policy 
to put the London Treaty in effect, but 
at the time this is being written, noth- 
ing definite has been done. 

Recent figures given out by the Navy 
Department show that while the build- 
ing programs of all the signatory na- 
tions lug behind the construction per- 
missible for 1930 and 1931, that of the 
United States lags worst of all. These 
figures and those given in the Scientif- 
ic American Digest of this issue show 
that we should be building in the 
calendar years 1930 and 1931 a total of 
116,740 tons. Congress, however, pro- 
vided for laying down no ships during 
these two years and appropriated, on 
the 1931 program, for only 11 destroy- 
ers, with an aggregate tonnage of 
16, .500, which were authorized in 1916! 
Great Britain has appropriated for 
more than four times as much tonnage 
as has the United States since the Lon- 
don Treaty; France, if we include a 
program for 1930-1931 approved just 
before the treaty was signed and an- 
other program proposed for 1931-1932, 
has projected four and one half times 
as much tonnage; Italy has appropri- 
ated for twice as much; and Japan has 
approved a plan that will bring her to 
full treaty strength. So far as the 
United States is concerned, there it a 
naval holiday! 

The United Sutes obtained parity 
with Great Briuin — on paper — and now 
it is up to the nation to achieve it on 
the hi^ seas. Popular demand should 
see to that It is true, of course, that 


such a demand would place the Ad- 
ministration in an embarrassing posi- 
tion: with a steadily growing Treasury 
deficit, Mr. Hoover has to consider na- 
tional economy almost, we might say, 
ahead of all other things. This desire 
for economy, however, would be bal- 
anced to a large extent by the aid a 
well-considered naval building program 
would give to the unemployment situa- 
tion and to the many industries which 
would be called upon to supply the 
materials needed. There is a happy 
medium somewhere between tlie two 
extremes and the nation will look to 
Mr. Hoover and the Navy to find it. 

A False Alarm 

T ake heed! In 10 years, or at least 
no mure than 20, our supplies of 
natural gas will be exhausted! The 
conservationist voiced this warning 30 
years ago and has been repeating it 
ever since. Fortunately for the unheed- 
ing people who have used this natural 
wealth extravagantly, his prediction 
was short-sighted and unnecessarily 
gloomy. 

A short time ago a pipe line to bring 
natural gas from Texas to Chicago, a 
distance of over 900 miles, was com- 
pleted and placed in operation. This 
is the longest of an ever-growing num- 
ber of lung pipe lines that have been 
laid to carry the precious fuel; it taps 
a reservoir which, even though its 
gaseous product be consumed at the 
rate of a half billion cubic feet a day, 
will not be exhausted for 100 years. 
Looking at other fields, we find that 
the two which supply San Francisco 
with 400,000,000 cubic feet daily will 
last for 75 years; others are being ex- 
ploited more fully than heretofore; still 
others ore being brought into produc- 
tion. 

This does not mean that we may 
waste our natural gas with impunity, 
but it does mean that there is enou^ 
to supply our industrial and domestic 
needs for some time to come. And it is 
not too much to expect that by the 
time our natural gas supplies have be- 
come exhausted, fuel technology will 
have progressed to the stage vdicre dis- 
tillations from coal will take their place. 
As it is at present, artificial, or manu- 
factured, coal-gas is used to dilute the 
natural gas because the latter is too 
rich for ordlilary use. In the future, coal 
may fumiskall die gas that is needed; 
and we hav? enough coal to last several 
thousands years. 



A panonuaic view of the hydroelectric development at Rock Itland in the Columbia Rivw 


T he G>lumbia River is one of the 
most famous streams in North 
America, and in earlier days 
formed the gateway to the Northwest. 
It drains a large portion of the great 
buin which lies between the Rocky 
Mountains and the Cascade Range, in- 
cluding parts of Washington, Oregon, 
Idaho, Montana, Nevada, Wyoming, 
and British Columbia. The total drain- 
age area is about 259,000 square miles, 
of which about 89,000 square miles are 
tributary to the power site at Rock 
Island where a dam is being built to 
harness the waters of this river for 
the first time. 

This upper portion of the Columbia 
watershed includes a large number of 
lakes, glaciers, and snow- 
covert mountain ranges, s 
that the dry season flow i 
remarkably well sustained. 

The lowest measured flow at 
Rock Island was about 21,- 
000 cubic feet per second, 
which is a very considerable 
amount of water. Some idea 
of this quantity may be 
gained by imagining a stream 
210 feet wide and 20 feet 
deep, flowing with a velocity 
of five feet per second. The 
mailmum flood on record 
since 1858 occurred in 1894, 
and wu estimated at 740,000 
cubic feet per second. The 
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POWER DEVELOPMENT ON 


discharge of the Columbia River shows 
a remarkable regularity in its seasonal 
variations. The larger floods occur in 
June or July, while from October 1 
1(1 April 1 the flow rarely exceeds 
100,000 cubic feet per second. 

The Rock Island Hydroelectric De- 
velopment, now under construction, is 
located on the Columbia River about 
12 miles downstream from the city of 
Wenatchee, Washington, and thus a 
adjacent to the famous Wenatchee 
fruit-growing district. It is being built 
for the Puget Sound Power & Ugbt 
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Company, which is the principal dis- 
tributor of power in western Washing- 
ton. This development will have several 
novel features, and will be the first 
large low head development in the 
Northwest. 

At the island which gives the project 
its name, the river divides into two 
nearly equal branches, and flows with 
considerable turbulence through a 
rocky gorge about half a mile long. At 
low water, the total drop r 
about IS feet; at high water 
about 7 feet. When the dam 
is completed to its ultimate 
height, a maximum head of 
nearly 51 feet wiU be avail- 
able at low water. It is not 
planned, however, to develop 
this full head until necessary 
to meet load requirements. 

For larger flows in the 
river, the head is greatly 
diminished, and it is the pro- 
duction of the necessary 
power under a reduced head 
which is one of the most inter- 
esting features of this devel- 
opment. During a flood equal 
to the highest flow recoi^ 
since the mininflfih 

head will Im about 20 feet 


THE COLUMBIA RIVER 


feature*. Owing ti 


Fortunately the maximum reduction 
in head will always take place during 
June or July. Since the capacity of 
other water power plants on the same 
system is at a maximum in the sum- 
mer, it follows that during the period 
when the generating capacity at Rock 
Island is reduced by high water, the 
demands for output from 
this plant will also be less. 

The development has 
been planned on the basi.s 
of an ultimate capacity of 
ten lS,000-kilowatt gener- 
ating units, with provision 
for the possible later ad- 
dition of two more 15,000- 
kilowatt units should this 
prove desirable. The in- 
itial installation will be 
four units, or 60,000 
kilowatts. 

The power house is lo- 
cated in the east channel 
at an angle with the di- 
rection of flow. It is con- 
nected to the east bank 
by means of a gravity 
bulkhead section, and 
with the island by a gate 
controlled spUIway. A 
simOor spillway is being 
construct^ across the 
west channel 


the necessity of providing for pussil)Ic 
extreme high water, all windows and 
exterior openings have been omitted 
from the building up to the main deck, 
which is about on a level with the roof 
of the generator room, 'litis conditi 
has made it i y to provide ex- 


tensive drainage, ventilating, and light- 
ing systems. 

The water wheels have Iteen designed 
with a view to producing as much power 
as possible under a reduced head with- 
out sacrifiring too much efficiency under 
normal conditions. Although designed 
to operate efficiently under a head of 
50 feet, these wheels will develop 21,000 
horsepowei ' to normal gen- 

erator capacity, when the head is re- 
duced to 52 feet. For n liead of 20 feet. 
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each wlieel will produce about 10,000 
horaepower. ' ■. 

The wheels are of the vertical shaft 
propeller type with adjusUble vanes, 
and are the largest of this type so far 
insuUed in this country, ne runners 
are about 18 feet 7 inches in diameter, 
and have six vanes each, the inclination 
of which can be varied to suit the head. 
The speed is 100 revolutions per minute. 

The generators are each rated at 
16,667 leva., 13,800 volts. They are of 
the umbrella type with combined 
thrust and guide bearing below the 
rotor. Each sUtor has an overall 
diameter of 28 feet 8 inches. 

The 13300-volt switching equipment, 
the main and station service 
control equipment, and two 
banks of three 13.800 to 
110,000 volt, single phase 
transformers for tiie two 
outgoing high tension cir- 
cuits are located on the roof 
of the generator room. 

The topography at Rock 
Island is very favorable in 
that a dam with the required 
crest elevation has a com- 
paratively low average height. 

On the other hand it is neces- 
sary to offer very little ob- 
struction to the flow of the 
river during extreme floods, 
in order to avoid raising the water level 
upsueam. The result is a spillway con- 
sisting mainly of a massive concrete sill 
upon which are constructed concrete 
gate piers seven feet thick and 30 feet 
apart in the clear. The piers support 
a reinforced concrete deck from which 
the flood gates will be operated. 

A LMO.ST as well known as the Colura- 
^ bia River itself is the Columbia 
River salmon. Every spring and summer 
enormous numbers of these fish return 
to the river to breed. Finding their 
way by some remarkable instinct from 
the ocean to the place of tlicir birth, 
they pass up the main stream, over 
rapids, and through all obstructions, 
finally arriving in the shallow waters 
of the tributaries where they spswn 
and die. The fisheries industry is one 
of the largest In the northwest, and it 
is essential to the continuance of this 
industry that there be no serious inter- 
ference with fish migrations on the 
principal rivers. 

In the case of the Rook Island de- 
velopment the government required the 
immediate construction of two fish lad- 
ders, which when completed will prob- 
ably be the Ingest of their kind. These 
^ ladders have proved to be one of 
the major problems of the entire de- 
velopm^ MMOse of their large sixe. 
Each laddor will be of rock end con* 
Crete, 50ff feet long and 20 feet wide 
with * elope up a^ downstream of I 
to lOrOne le keated on the east and 
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cross lictlen of tbs main unit of tho power turion 
the Rock Island dsvslopmsnt abowing all tbs dotaib 


one on the west bank of the river, each 
along the downstream side of a con- 
crete abutment section, with openings 
through the abutment at various levels 
to allow a flow of water into the fish- 
way and to permit the upstream pas- 
sage of fish into the reservoir. 

Power from the Rock Island devel- 
opment will be transmitted at 110,000 
volts over lines which will cross the 
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nMunuias at favorable peintt and eon-. 
11^1* nect wltfa exisUng snbatmkma of the 
Puget Sound Power 1 tight Company. 

‘nie project is being oonatmctml In 
two stages by diverting the river first 
on one and thra on the other aide of the 
island. The east channel atructutet, 
including the power house, are bemg 
constmctMl first. The low water period, 
during which it it pottle to 
divert the river, usually ex- 
tends from September to 
April, inclusive, to that it 
has been necessary to do 
most of the work during this 
part of the year. Cofferdams 
in the east channel were 
started in February 1930, in 
order to get as much of this - 
preliminary work as possible 
out of the way before the fol- 
lowing construction season. 
Both upstream and down- 
stream cofferdams were com- 
pleted to within 10 feet of 
their ultimate heights before 
the spring floods. 


|URING the late spring 
and summer, water con- 
tinued to pass over the cof- 
ferdams, reaching a maxi- 
mum depth of 11 feet over 
the upper cribs, but causing 
very little damage. During this period 
active work on the job was confined to 
the assembling of construction plant 
and equipment. Very low water condi- 
tions returned in the late summer and 
by the last of August the space between 
the cofferdams was completely pumped 
out Work was immediately pushed as 
rapidly as possible on the excavation 
and concrete work in order to avoid 
pouring concrete during cold weather. 

Cofferdams in the west channel were 
started in February, 1931. The down- 
stream barrier was completed to its 
full height, and the upstream coffer to 
within 10 feet of its ultimate height 
before being topped by high water. 

During the 1931 high water season 
die station superstructure has been 
built and much of the equipment in- 
stalled. As soon as the floods recede 
water will be diverted from the west 
channel through gate openings in the 
east channel structures and the west 
channel spillway will be constructed. 
It is expe<^ to have the plant entirely 
completed and all uniU ready for com- 
mercial operation by August T, 1932. 

Stone & Webster Engineering Cor- 
poration have the contract for the de- 
sign and construction of the entire 
development All construction is under 
the general direction of W. D, Shannon, 
general superintendent and H. F. 
Anthony, project managor. R. L Mc- 
Grow is auperintendent at the Rock 
Island Station, and T. H, CatnpB^ 
anperiatendettt on the lino coudntotiMt 



UNITED STATES PLANT PATENT NO. 1 
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T he fir«t United States plant patent 
has been issued. Henry F. Bosenberg 
of New Brunswick, New Jersey, has 
the honor of being recognized as the 
first person, under the amendments to 
our patent statutes, to invent or discover 
and asexually* reproduce, a “die- 

ing 

or trailing rose. This ro 
known or used by others in this 
ntry, befot 

iof, and not patented or 
described in any printed publieation 
in this or any foreign ctiuntry, be- 
fore his invention or discovery there- 
of, or more than two years prior 
to his application (for patent), and 
not in public use or on sale in this 
country for more than two years 
prior to his application,'* and not 
abandoned. Therefore, on Mr. B<isen- 
berg's application, which was filed 
on August 6, 19.30, Plant Patent No. 

1 was granted to his assignee, Louis 
C. Schubert, of New Brunswick, New 
Jersey, on August 18, 1931, who thus 
becomes the first person in the 
United States to whom a patent for 
a plant has ever been granted. 

S UCH patents are granted under 
Sec. 4886 of the Revised Sututes, 
as amended by the Act of Congress 
approved May 23, 1930. “Tuber- 
propagated plants” arc excluded 
from Ae benefits of the law. 

An inspection of this patent and 
the drawing which constitutes a part 
of it, shows that it is for a “climbing 
or trailing rose,” and that apparently 
the only identifying characteristic 
which serves to distinguish it from other 
climbing and trailing roses is its so- 
called “everblooming habit.” 

The claim of the patent is as fol- 
lows: “A climbing rose as herein shown 
and described, characterized by its 
everblooming habit.” 

This claim must be read in connection 
with a disclaiming clause found in the 
patent, which reads: "No claim is made 
as ht novelty in color or otlier physical 
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characteristics of the individual blos- 
soms, nor as to the foliage or growing 
habits of this rose other than as de- 
scribed above.” 

The patentee has this to say as 
to the “everblooming habit": “When 



grown in the latitude of New Bruns- 
wick, New Jersey, my new climbing 
rose, named The New Dawn’ and il- 
lustrated herewith in exact drawings 
from photographs, provides a succes- 
sion of blossoms on a single plant from 
about the end of May to the middle of 
November, or until stopped by frost.” 

Patents for plants, like patents for 
other inventions, secure to the owner 
of the patent the riglit to exclude all 
others from exercising the invention, 
or from “infringing,” as it is technically 
known. The interpretation of this patent 
and the scope of the righu secured to 
the patentee, if it shall ever be used 
as a basis of a suit for infringement, 
will raise some nice questions, not only 
of law, but in the science of boUny. 

Congress recognized that the grant- 
ing of such patents might require of the 
Commissioner of Patenu a knowledge 


of botany which he may not possess, 
and it then-fore provided that “The 
President, by executive order, may 
direct the Secretary of Agriculture to 
furnish the Commissioner of Patents 
such available information of the De- 
partment of Agriculture, or to con- 
>ugh the appropriate bureau 
on of the department such 
rrli upon special problems 
(submitted by t‘ “ 

~ 1 detail to the Com- 

missioner of Patents such officers or 
employes of the department, as the 
Commissioner may request for the 
purposes of currying this Act into 
effect.” 


interpreted? What are the 
rights secured? What do they cover? 
All these questions must be asked by 
one who desires to respect such pat- 
ents and not be cltarged with in- 
fringement, as well as by the courts 
who may be called upon to enforce 
such patents against infringers. How 
are we to identify infringements? 
For example, “Plant Patent No. 1” 
claims as the peculiar characteristic 
the “everblooming habit” of the 
climbing or trailing rose. This char- 
acteristic, “a succession of blossoms 
on a single plant from about the 
end of May to the middle of Novem- 
ber,” is apparently the distinguish- 
ing characteristic of such a rose 
plant “when grown in the latitude of 
New Brunswick, New Jersey.” Would 
this characteristic be the same if such 
rose plants were grown in Charleston, 
.South Carolina, or in Portland, Ore- 
gon, a city famed fur its roses, or in 
any other part of the country? 

.Sec. 4884, as amended by the Act 
of Cl ngress referred to, provides that 
such a plant patent grants to the 
patentee, his heirs or assigns, for a 
limited perii>d (17 years from its date), 
"the exclusive right to reproduce 
asexually the plant. ’ 

It would seem that the exclusive 
right granted by this provision can be 
id little commercial value to the pat- 
entee. However, the true value of a 
plant patent can be determined only 
after a legal battle has been fought and 
ultimately decided by the Suprmno 
Court Suc% a dei isiun will have a defi- 
nite bearing on- the future success of 
all plant patents granted. 
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T he question ''What keeps the stars 
shining?" it far from being fully 
answered, but the answer has been 
one of the most fertile sources of new 
ideas in astrophysics. We told last 
month of the possibility that the inter- 
nal supply of heat may be maintained 
by the Gilding up of atoms — hydrogen 
being, so to speak, the fuel and the 
heavier atonu the ashes — and touched 
only casually upon the alternative pos-. 
sibility that a still greater source of 
heat may be found in the desuuclion of 
atoms — the disappearance of the elec- 
trical charges of which they are com- 
posed and the liberation of the enorm- 
ous corresponding amount of energy. 
Such a process would be more than a 
hundred times more powerful as a 
source of heat than atom building. May 
we believe that it really happens within 
the stars? 

“Doctors disagree" vmy decidedly 
about the answer, but so much of in- 
terest is involved in their very disagree- 
ment that the unfinished tale is worth 
telling. 

The trouble is that our present knowl- 
edge of atoms indicates that, while the 
transformation of matter into energy 
is theoretically popaible, it should hap- 
pen only at exceedingly high tempera- 
tures. Atom building, according to 
Professor Atkinson, may happen inside 
the stars at temperatures of about 20- 
000,000 degrees. But, according to the 
recent work of Professor Milne of Ox- 
ford, the disappearance of atonu with 
die heat would begin to occur only at a 
temperature thousands of times greater. 
So, hf fore we ean say very much more 
about thia problem, we must find out 


if we can how hot the stars are inside. 

We could do this if only we knew 
what the density and the pressure of 
the gas were at a given point inside the 
star, say at the center. To be sure, we 
would have to know also something 
about the nature of this gas — the aver- 
age weight of the particles of which 
it is composed. But inside a star we 
know that the atoms are thoroughly 
broken apart into loose electrons and 
heavy nuclei, and the heavier the nu- 
cleus the more free electrons there are 
to bring down the average, which comes 
out much the same for all kinds of 
atoms. The simple assumption that the 
average weight is that of an ordinary 
hydrogen atom will lead us to about 
the right temperature. If the gas is 
really composed of meullie vapors our 
first estimate must be approximately 
doubled. If it is all hydrogen it must 
be halved (because each hydrogen atom 
is split into two parts). But we will 
very rarely be wrong by more than a 
factor of two. 

S uppose now that we had a mass of 
gas as big and heavy as the sun 
and that it was of uniform density 
thronghouL Very simple calculations 
then show that the temperature at the 
center, on our MandaH assumption, 
would be 11,000,000 degrees. Centi- 
grade. For dlierent materials it would 
vary from 5^ to about 25 million. Of 
course there is no reason to suppose 
that the sun or any other star is of 
uniform density. There is no doubt that 
the surface is far less dense and the 
center much denser than the averaM. 
If we knew how much greater ^ 


density was at the center and how it 
diminished toward the surface, to cal- 
culate the pressure would be a perfectly 
definite problem. The greater the cen- 
tral density the greater the pressure 
there. But the two rise together, so that 
the temperature, which depends on the 
ratio of the two, dues not change so 
much. It can be shown indeed that, 
even if the central density were a hun- 
dred times the average for the whole 
star, the central atom would at most 
be only a little more than four tiroes 
the value already calculated. Unless the 
central condensation is greater than 
this, the temperature at the sun’s center 
must be between 5 and 100 million de- 
grees— which is not hot enough to per- 
mit the annihilation of atoms, though 
adequate to set off the atom buildi^ 
processes. 

For stars of different masses and 
sizes (but built alike as regards the 
increase of density toward the center) 
the temperature should be proportional 
to the mass divided by the radius. Ap- 
plying this rule to the numerous stars 
whose masses and diameters we know 
or can estimate, we find that the cen- 
tral temperature should be a good deal 
the same aa in the sun for all the start 
of the “main sequence,” which includes 
Sirius, Procyon, the sun, and the faint 
and red dwarf sure. The very white 
and massive stars, like those of Orion, 
may be two or three times as hot inside. 
For the cooler giant start such at 
Capella, Arcturus, and Antates the in- 
ternal temperatures come out much 
lower. The only start which can^be 
much hotter inside than the win fpro- 
vided always that they are built in- 
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ternally in more or less the same would give an exact balance between sity in its outer regions, would be very 

fashion) are the white dwarfs, like the the heat produced inside each part of strikingly similar in size and density 

O>mpanion of Sirius, which are of very the star and that which escapes to the to the actual white dwarfs, and it ap- 

small size and high density. The cen- surface, and so find out just how the pears that these once problematical 

tral temperature of such a star may be star was built. Unfortunately, nobody bodies are beautifully explained by 

20 or 30 times as great as the sun's, yet knows definitely how the heat is Milne’s calculations, 

and may reach a billion degrees or per* produced nor at what rate, so that the Inside more massive stars, where the 
haps more. best anyone can do is to make some pressures are still greater, it appears 

If stars of other kinds (that is, the reasonable guess about it and work out that the density may be still greater. No 

vast majority of those visible with our the consequences. Several investigators one has yet dared to set a limit, but it 

telescopes) derive their energy from have tried this, among them Milne, may be very high indeed, 

the aimihilation of atoms inside them. Starting with simple assumptions which 

it appears that they must possess an had already led Eddington to his well- TT is possible, then, that many or in- 

enormous concentration of mass toward known model with tho central density JL deed all of the stars have at their 

the center. It will not sufiice if the cen- 54 times the average, he found that very centers small, enormously dense, 

tral density is 100 or even a 1000 times other solutions were also mathemati- and exceedingly hot regions within 

the average; there must be a small cen- cally possible in which the central which the annihilation of atoms may ac- 

tral core in which the density is some- density was enormously greater. These tually be taking place. If this is true 

thing like 1,000,000 times that of a had one disadvantage: at the very these minute cores may be the sources 

star as a whole. center tho density came out infinite! of practically all the stars’ heat supply. 

This seemed absurd at first glance, the outer regions acting only as a 

T here is nothing physically absurd but it depends on the assumption that blanket to keep it from escaping too 

about the existence of such a dense the simple "gas laws” which were used fast, 

core. The "stripped atoms” inside a in the calculations hold good, no mat- Whether this pifilures |uc state of 
star are of exce^ingly small size, as ter how greatly the gas may lie com- things actually occurs, and if so where 
are also the free electrons, and under pressed. 'There is good reason to believe among the stars, must remain uncertain 

sufficiently great . pressure they might that tiiis is not true, and that even until theoretical physics is in a position 

be crowded together far more closely under the highest pressures a gas could to predict more about the heat generat- 

than is possible for atoms of ordinary not be compressed beyond a certain ing process. But the recognitiun of its 

matter in which the outer “orbits” of limiting density. If this fact should be possibility is a step forward, 

the electrons are of much greater di- taken into account mathematically the A few years ago Eddington, writing 
mensions. Eddington pointed out some solutions would doubtless lead, not to upon this problem at a time when it 

years ago that tUs remarkable condi- on infinite density but to a small region appeared reasonable to believe that the 

tion of matter occurs in the interior of at the center where the material com- internal temperatures of ordinary stars 

tho white dwarfs. But it is only recently pressed by the weight of the overlying were at most of the order of 50,000,000 

that the possibility of a similar dense layers reached almost the highest pos degrci.s, referred to the difficulty that 
region inside ordinary stars has been sible density — that is, just the small such a temperature seemed theoretically 

swiously considered at Milne’s sug- dense core which we have seen is the “inadequate to account for any appre- 

gestion. sine qua non for a very high central ciable annihilation or transmutation of 

We can calculate most of the proper- temperature. matter,” but concluded: “We do not 

ties of the gaseous matter inside a sur The first stages of the diminished argue with the critic who tells us that 
fairly well, including the opacity or compressibility can be worked out from ' the stars are not hot enough for this 

the resistance which it offers to the the quantum theory, and it is found process; we tell him to go and find a 

escape of heat toward the surface. If that in the interior of a smallish star, hotter place." 

wa could only calenlste also from theo- say of half the mass of the sun, the Sir Arthur's jest was much appre- 
retical considerations the rate at which density would reach several hundred dated by his colleagues, but for some 

hMt. b produced In each part of the times that of water, but get no further, years his challenge went unanswered, 

gas h would be po— tb1« by a rather A mass, of gas wi^ its center in thu NoW Prof. MUne has met it seriously 

oompUoated to find just condition, of course with layers of and it may bo that the "hotter” place 

what internal distribution of density ordinary compressed gas of lower den- really exiata;^Z.otoeff Observatory. 




FORD, THE PRACTICAL 


M any hare «ttiehed them- 
•elves to Henry Ford. He is 
varioiuly referred to as the auto- 
moUle king, the world’s richest man. 
Ford tlra ^ucator. Ford the philoso- 
pher, and Ford the farmer. Aside from 
hia automotive planu that extend 
around the globe, he personally main- 
tains a huge private hospital, an even 
larger educational institution— the 
Edison Institute of Tech- 
nology — and operates Trade 
Schools for boys. A recent 
compilation reveals that his 
activities embrace fully 35 
major occupations, trades, 
and manufacturing lines, 
to say nothing of minor 
ones. And yet first, last, and 
all the time, he is, more 
than anything else “Ford, 

The Practical.” 

Looking back over three 
score years to his child- 
hood, he recently remark- 
ed, “My toys were all tools. 

They still are." 

The sole difference be- 
tween that day and this is 
that the kit has grown greatly in size. 

Picture, if you will, a motor truck 
chassis raised upon jacks. Seated un- 
derneath, on chance-raay-offer boxes, 
are several men in animated discussion 
— one gray haired and wiry of build. 

Again, visualize a pleasure car stand- 
ing on the floor of an experimental 
laboratory and once more the gray 
haired man in earnest discussion with 
another. Suddenly you sec the older man 
motion to the other. You see them hitch 
themselves under the car, roll on their 
backs, and continue their debate. 

F OCUS such scenes in the mind’s eye 
and you will have a mental picture 
of Henry Ford in action. You will have 
an idea of that forthrightness of move- 
ment characteristic of him when getting 
at some mooted point relative to one of 
those cars or trudes, more than 20 mil- 
lion of which have borne or sdll bear 

Thera is an old saying that forthright 
men “take off their coats.” Ford doesn’t 
waste that much time. He is too quick 
in thonght, in action, and in speech for 
that. 

And yet nothing in which he has a 
hand is ever done in a hurry. The atmos- 
phere aronnd Henry Fold is one of 
calnit. He does not surround himself 


By EDWIN P. NORWOOD 

with fussy or what we are pleased to 
call “peppy” men. He has never been a 
believer in the modem “pep” philoso- 
phy. He surprises men with the amount 
of time he has. He has time for every- 
thing except watching the clock. Instead 
of confining his activities to a certain 
number of “office hours,” and then rac- 
ing through them, he utilizes all or any 
part of each 24 hours. Iliough sponsor 


of the eight-hour day and five-day week 
he Would be the last man in the world 
to apply any such rule to himself. He 
reduces hurry, not by crowding time 
but by making use of all that is at his 
disposal. 

It cannot be said that Henry Ford is 
irregular in his habits of work; yet he 
has no routine. It is never certain where 
he will be at a given time. He starts 
out in the morning and goes where his 
"hunches” lead him. But he is always 
somewhere, doing something. It is not 
at all surprising to find him in the Dear- 
born shops at 6:30 a.h. On these visits 
it is said of him that he sees more in 
10 minutes than must eyes take in dur- 
ing oa many hours. 

Several years ago he noted a man 
using emery paper on a motor block. 
Two hours later an order bad gone out 
to dispense with this article in connec- 
tion with all operations where flecks 
from such paper might become em- 
bedded in braring surfaces. That one 
glance and that quick decision started 
a months’ lone quest for an abrasive 
that would do me work yet not endanger 
the life of car parts so vital u cro^- 
shafts and cylinder blocks. 

Evening often finds him la the re- 
search laboratory that he has erected In 
Greenfield Village tor his Trade School 


graduates. He works at the bench with 
them, as they seek new uses for the 
earth’s products. 

“What do you call yourselves?” the 
writer recently asked one of these youth- 
ful chemists. 

“Students,” was the response, “That 
is what Mr. Ford says he is, you know.” 

At two in the morning this same maii 
may he working in his own laboratory 
which is built inf ' ‘ ' 
at Dearborn. Waking in the 
night, be gets an idea. And 
with Henry Ford, an idea 
is a worthless thing unless 
steps are taken to project 
it in practice. Of him, Edi- 
son has said, “I take off my 
hat to Ford for his knack 
of finding the best and 
simplest way to do things 
mechanical that baflle ex- 
perts.” 

N IGHT work is no new 
experience to him. It is 
but a repetition of what be 
did 40 years ago when he 
labored with bis first gas 
buggy on Bagley street, in Detroit. At 
68 he is still finding belter ways of do- 
ing things. 

He is a good sleeper, but he finds a 
total of six or, perhaps, seven hours 
sufficient for him. He has an office but 
is seldom in it. His appointments are 
usually kept in some one of a dozen 
offices other than his own. If yours is 
with him you will find him essentially 
“easy to meet." A laden office boy drops 
a paper and Henry Ford picks it np 
fur him. He speaks to everyone who 
passes him or whom he passes. Nine 
times out of ten he stops to shake bands. 

He is modest but this is the result of 
innate philosophy rather tlian meek- 
ness. Recently a caller congratulated 
him upon his “inventions connected 
with the first automobile.” 

“I never invented anything,” he an- 
swered. “Everything is here. We just 
put old things to new uses.” 

In other words, as he sees it, all the 
laws of mechanics have always existed. 
Thinkers have merely ferreted them out 
and put them to practical use. Thus it 
follows that he believea anything can 
be done. Nothing is impossible. 

“The newest, latest thing in existence 
is a person; the finest thing In the world 
is mind. The coarsest thing is the eattii. 
Bring mind and matter together and 


tha many articiM that hava been written about Ford 
^ and Ford methods, tome have been commendatory 
while others have been censorious. Only too often these 
express personal opinions and may or may not 
ha accurate in dataff. The writer of the accompanying 
attkle, however, hoses his ditcuition on the evictee of 
his own eyts, having had tha opportunity to observt Mr. 
Ford almost daily— und at all times during the day's 
woffcp-for many months. Ha thus is able to picture s side 
of Ford that is litds known, a tida which, whatever may 
ha one’s personal opinion of dm man, provides for all 
an object lesson in parseversnee and attention to details. 
Thers is no doubt that industry has Isanied somsthing 
from his msthods. May it not also learn something from 
the man himself olid particuleriy from a considaration of 
his way of getting things donaf— The Editor, 
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HENRY FORD 


almost anything is likely to happen." 

He refnses to give up. He has no use 
for a quitter, much less a loafer. If a 
man says to Henry Ford, “I can't do 
that,” Henry Ford usually ukes him at 
his word, unless his keen eyes inform 
him that the man can do it. Many have 
found they can do the impossible for 
him. He often quotes, “My friend is he 
who makes me do what 1 can.” When a 
young man bristled somewhat at Ford's 
correction. Ford simply said, 

“Look here, I don't waste time try- 
ing to fix anything that’s not worth fix- 
ing.” 

The left handed compliment induced 
the young fellow to go after his prob- 
lem again. 

The manner in which the man works 
is illustrated by a story of a certain part 
now used in the Model A engine. Mr. 
Ford had himself conceived the idea of 
a simplified assembly. To reduce the 
part to the desired simplicity required 
machinery which would fashion two 
split guide bushings and hold their out- 
side diameter, when paired around the 
stem, to within three ten-thousandths of 
an inch. All else was ready for produc- 
tion. Then weeks and even months 
passed while men worked to produce 
the needed part. Finally some of the 
staunchest men in the plant begun to 
doubt. One of them decided to have it 
out with “the Ijoss." He re|>orted the 
lack of progress. 

“How many have we made?” Ford 
asked. 

"There they are — probably a hundred 
of them.” 

“And how many of them are right?” 

"Not more than two or three.” 

"Two or three!” Ford shot hark. 
“Then we've got it! Just go ahead and 
make them all like those two or three.” 

T ranslate the foregoing para- 
graphs into higher wage scales for 
men, shorter hours and shorter weeks 
for labor, quantity production by means 
of conveyor lines-- any number ol 
things — and they will tersely tell ex- 
actly the same story. 

"To see a thing clearly in the mind 
is to make it take form,” Henry Ford 
will tell you. "Concentrate on a job 
and you will attract all the things neces- 
sary to accomplish it. You attract the 
things to which you give a lot of 
thought. I have had to quit many jobs 
and wait — because I hadn’t spent 
enough thought on them." 

Henry Ford has always had sufficient 
means to carry on even his earliest en- 
gineering experiments. This statement 
will probably come as a surprise to 
many readers, for popular notion runs 
to the contrary. People are incorrigibly 
romantic where public men are con- 
cerned. If a man reaches the White 
House, they like to think he come from 
a log cabin. If a man atuins wealth 
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they prefer to believe he rose from ex- 
treme poverty. Many stories have been 
told of Henry Ford’s early poverty. 
There is the mythical turkey that he 
could not afford on Thanksgiving; 
and the legendary milk he could 
not provide for a sick Iwby. The fact 
is, the Fords were well-to-do for 
their times. Ford’s father was a war- 
den of the Episcopal church, a justice 
of the peace, the owner of a first 
class farm, and the possessor of a home 
which even in this day would be rated 
comfortable. Henry Ford himself has 
always been able to support himself on 
a well-to-do scale. When he worked in 
a saw mill he owned the mill. While it 
is true that his highest wages prior to 
entering motor manufacturing were 100 
dollars a month, it is to be remembered 
that such an amount 30 years ago was 


coni^idered a top-notch salary. The truth 
is, there has been no poverty interlude 
in Henry Ford's life. He has always 
found something to do. Indeed, his ex- 
perience with work lies at tlie basis of 
his personal philosophy: tliat if a man 
starts to work at anything useful, 
whether he is hired to do it or not, he 
has set in operation forces which will 
link him with necessary support He is 
convinced that every man has a self 
starter which will always work, given 
the proper incentive. 

What of his present wealth? Again 
the approach is that of the engineer: 

“Wealth is only a tool to do things 
with. It is like the fuel that runs the 
furnace or the power that tunu a wheel 
— only a means to an end. And the end 
is a better. '^eort of life for the last 
family." 



ARE THERE CREATURES LIKE 


By 


EDWIN LINCOLN MOSELEY 


AS Alexander of old yearned for more 
worlds to conquer, ao modem 
man, having conquered land and 
aea, and at last Uie air, would like to 
extend his activities to other realms. 
What is the evidence that he could 
exist on other worlds or that some of 
the heavenly bodies are already peopled 
with num-like creatures? 

New interest in this absorbing ques- 
tion has been aroused by recent deter- 
minations of the temperatures of some 
of the planeu. We do not expect to 
find life where water could not exist 
except in the form of ice or steam. If 
we consider the vast distances that 
separate us from even the nearest of 
the heavenly bodies, it seems almost 
inconceivable that we could ever 
ascertain the temperature of any of 
them. This feat has been accomplished, 
however, not with thermometers but by 
using very sensitive galvanometers con- 
nected with miniature thermo-couples 
in vacuum cells. By directing a very 
large telescope toward one of the nearer 
pltwta and concentrating the rays 
umn a thermo-couple it has been pos- 
sible to find out approximately the 
planet's temperature. This differs on 
different parts of the planet, just as it 
does on the earth. Likewise the tempera- 
ture at one place changes as the planet 
turns on its axis and exposes the place 
to more or less of the sun’s rays. In 
this way it has been found that the 
temperature of the equatorial region of 
Mars rises, when the sun geU Ugh in 
the heavens, to some 50° Fahrenheit or 
higher. 


rpHERE is evidence that oxygen ex- 
A bts in Mars' atmosphere, as well as 
a little water vapor, although probably 
less than in the air above the deserts 
on the earth. The atmosphere of Mars 
appears to be less dense than that at 
the top of Mount Everest, which no 
human being has yet been able to reach 
because of insufficient oxygen in such 
a rarefied atmosphere. 

Inasmuch as the temperatuia of die 
equatorial region of Mors riiM well 
above the fre^ng point in the middle 
of the day and both water and oxygen 
are prob^ly present, it may be sti^ 
that as yet we know nothing that would 
absohit^ preolnde the continued ex^ 
istenee of ufe upon that planet, al- 
thoo^ eonditions there seem Jess 
favoraUe for life than on the most 


desolate parta of the earth. On the other 
hand, there is no evidence which ap- 
peals to the majority of astronomers 
that life of any kind actually exists on 
Mars. The dark areas, which were for- 
merly interpreted as due to vegetation, 
have been found to have a hi^er tem- 
perature than the other parts of Mars' 
surface, whereas if they were covered 
with trees or other plants they should 


**If there were a bnlldlng on 
Man 100 tfmea aa large aa the 
Gipitol of the United States, It 
eonld not he aben with the iMat 
teleseopea on the earth. 


be cooler. They are probably lower and 
more moist than the surrounding re- 
gions. 

If there were a building on Mars 100 
times as large as the Capitol of the 
United States, it could not be seen with 
the best teleaeopes on the earth, al- 
though with these telescopes it is pos- 
sible at times to obsenre the tiny 
satellites that revolve around the planet. 
This is equivalent to seeing a b^ball 
at a distance of some 200 miles. No liv- 
ing thing, even if 10,000 times the sixe 
of an elephaiti, could be detected at 
the distance of Mars or of any other 
planet 

With the exception of the moon and 
sun no other heavenly body is so well 
known as Mars. Venus, as she follows 
her path around the sun, comes nearer 
to us than Mors ever does. But when 
nearest, Venus is between us and the 
sun, so that in looking at her we must 
face the sun or the brilliantly illumi- 
nated sky near h and— what is more im- 
portant-look at the side of Venus 
which is dark because it is turned away 
from the son and so is not illuminated- 
Moreover, this planet seems to be com- 
pletely envelop^ in clouds all of the 
time, so that even with the beM tel» 
■copes no permanent markings are vis- 
ible. But spectroecopic examinations of 
the light fnm Venus indicate that the 
quantity of oxygen in her atmosphere 
is quite too small to sustain life. 

As to other planets in the solar sys- 
tem and their satellites, thehr great dis- 
tance or the dreufflrtance that they 
ore continnaBy enveloped In olonds his 
prevented our learning rnneb abont 
their fitneae for Ufe. Mercury, the near- 


est planet to the sun, probably keeps 
the same side coatinuaUy facing the 
sun, just as the moon continually pre- 
sents the same tide to the earth. The 
side of Mercury which is receiving heat 
from the sun ia too hot and the other 
side too cold for any life. In a narrow 
region along the border of the hot and 
cold parts it is conceivable that living 
things could exist 

The planets more remote from the 
sun than Mars have such a low density 
as to indicate that there is nothing solid 
in them, unless it be in the central part 
Moreover, it is probable that all of 
them are too cold to sustain life. 

So far we have been considering the 
possibility of human life on planets 
which in the remote past formed parts 
of the sun and still continue to accom- 
pany the sun in its journey through 
space. As the earth is also one of the 
children of the sun, it never wanders 
so far from the others that light re- 
quires more than a few minutes to 
traverse the space that intervenes. Let 
us now leave the solar system and turn 
our attention to other parts of llie 
universe. 


ALTHOUGH the stars do not appear 
/jL to be more remote than the plan- 
ets, yet all are so distant that the light 
which enables ns to see them has 
years, instead of minutes, in reaching 
us. Only a few thousands of stars can 
be diatinctly seen with the unaided eye 
but many millions are visible with 
telescopes, and still other millions have 
been photographed with long expo- 
sures of plates in cameras attached to 
large telescopes that are moved by ac- 
curate clocks to prevent the earth's 
rotation from shifting the image on the 
plate. Because of their great distance 
these telescopic stars are ao faint that 
the combined light from a million of 
them would not be perceived by the 
retina of the human eye. Yet among all 
these millions of heavenly bodies not 
one could in its present condition sup- 
port life of any kbd. All are too lu^ 
If they were not so hot as to emit a 
strong light, they would be invisible 
from the ea^. We call them atara but 
if they were no farther from ua than 
the sun moat of them would appear to 
be fully aa large and brilliant aa the 
ann, if indeed their heat did not de> 


ttam us. 

The only vitible heavenly bodiee 
whkA are cool enough to aopport life 
are membera of the tolar aysteaH* 
bodiea wfafeh revolve about tbs sama 
sun aroand sdiioh the earth rtvdvca. 



OURSELVES IN OTHER WORLDS? 


One of the«e, Jupiter, is some 1300 
times the size of the earth. If it were 
removed from the solar system and 
placed in the neighborhood of the near- 
est star it would not be visible with the 
best telescope on earth, unless it were 
to give out many times as much light 
as it or any other planet gives out now. 

While it is probable that no life of 
any sort exists on a single one among 
the many millions of bodies which have 
been seen in the heavens, the case may 
be different if we consider those that 
have not been seen. We arc inclined 
to underestimate the importance of 
many of those things vdiich we are not 
able to behold with out eyes. We know 
from the motions of certain stars, to- 
gether with the fact that at regular in- 
tervals they become dimmer and after 
a short time regain their brightness, 
that they are accompanied by dork com- 
panions which at such times shut off 
part of their light. It may be that many 
visible stars are associated with others 
which we cannot see and which in their 
revolutions do not come between us and 
their bright companions. Moreover, it 
was at one time thought that most of 
the stars resemble the one we call the 
sun in having a retinue of planets. Their 
distance from tlie earth is so great that 
if this were true we should not be able 
to see these planets. Of late years, how- 
ever, many astronomers have believed 
that the sun is nearly exceptional in 
having planets about it. Our sun is 
believed to have given birth to the 
bodies that revolve around it, as the 
result of some great star passing so 
near as to cause a prodigious tide and 
disruption which tore them away from 
it. Only once in the billions of years of 
solar history has such a thing happened 
to the sun. To most of the surs it may 
never have happened. They are so far 
from other stars that approaches close 
enough to evoke any tidal disruption 
would not by chance occur in many 
billions of years.* 


R ecently this idea has been modi- 
fied by the following consideration: 
The port of the universe which we call 
the Milky Way or galaxy, and which 
contains virtually all the stars which 
can be seen individually even with the 
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aid of the largest telescopes, has long 
been expanding. The stars of which it 
is com^aed arc probably kept from 
wandering beyond the region of the 
galaxy by the attraction of the whole 
mass. In recent years we have learned 
that radiation from a hot body causes a 
gradual reduction of its mass. For tril- 
lions of years the stars of the galaxy 
have been radiating vast quantities of 
energy and so their mass has been de- 
creasing. Accordingly their power to 
attract one another has been decreasing 
and so they have become more widely 
separated than they were formerly. 
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Man. The pair at top are direct 
photographs, the larger one below 
is a drawing, and the remaining 
one is g photograph of the tome 
drawingni^ at a distance through 
some telescope os wete the top pair 

This means that trillions of years ago 
the stars of the galaxy were not nearly 
so for apart as now and so the chance 
of near approach to other stars in the 
galaxy was much greater than now, 
affording more frequent occasions for 
disruption. Consequently, many stars 
may, like the sun, be accompanied by 
a retinue of planets and satellites. 

If, however, of all the sUrs known to 
the astronomers — that is, all the stars 
in the entire universe— only one in a 
thousand has any planets revolving 
around it, and if in turn only one in a 
thousand of these planets possesses 
enough water and such an atmosphere 
and temperature as would make life 
possible, still the number of such plan- 
ets capable of supporting life would 
amount to millions. 

In view of what precedes we may say 
that in the present state of our knowl- 
edge of the universe we have reason 
to infer that the earth is only one of 
many orba that are fit for the abode of 
living things. However, worlda that are 


suitable for life would never become 
inhabited unless at some time living 
creatures had been carried to them or 
else had originated uj)on them. We 
know nothing of the origin of life upon 
the earth. So far os our observation 
goes every individual has come from 
some individual that existed before. 
This is true of both plants and animals. 
We know of no instance of even the 
lowliest form of living things spring- 
ing into existence without a parent or 
parents. That they have done so some- 
time, somewhere upon the earth, seems 
less improbable than that the first life 
was brought to the earth from some 
other place. 

I F, however, life has originated once 
up»>n the earth, then why may it 
not have arisen more than once? If 
witliin our own time life had originated 
again and again in the ocean, our 
failure to observe it would nut be re- 
markable, when we consider how ig- 
norant we still are of many of the 
higher and larger forms of marine life, 
to say nothing of those of microscopic 
size. Outside the ocean it seems im- 
probable that life ever has originated 
upon the earth. All freshwater crea- 
tures and all terrestrial forms of life 
have probably been derived in the 
course of ages from those that lived 
in the sea. For this reason it is prob- 
able that on those celestial orbs which, 
like Mars, are without seas, life has 
never started. 

Every organism seems to be well 
adapted by its structure and habits 
to live successfully in the region where 
it is found. That those regions from 
which it is absent are unsuited to its 
existence is a natural inference, but is 
far from expressing the whole truth. 
No one ever saw a starling in Cleve- 
land, Ohio, until recently. Now thou- 
sands may be seen at one time in the 
air over Cleveland’s public square. The 
ocean was an insuperable barrier to 
European sUrlings, English sparrows, 
and ring-necked pheasants. Yet, when 
brought to America by roan, they 
thrived as well or better than in their 
native land. The same is true of rab- 
bits taken to Australia and New Zea- 
land. The former absence of those 
creatures from certain continents was 
due to their inability to cross barriers 
and not to unanitable climate or other 
environmental factors of the unoccupied 
territory. 

In view of these facts it is clear that 
we are no|< warranted in osauming that 
every form of Sfe vdikb could main- 
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Uin itself in any continent is to be 
found there. Those which are actually 
there are but a fraction of the myriads 
for which climatic and other conditions 
would make life possible. It would be 
even more unreasonable to suppose 
that every celestial orb, where tempera- 
ture, atmosphere, and moisture re- 
semble those on the earth, is inhabited 
by creatures closely resembling those 
that live on the earth. If there are very 
many bodies in the heavens whose ex- 
terior closely resembles the earth’s ex- 
terior, it is quite possible that on some 
of them a somewhat similar flora and 
fauna has developed. 

That a person would ever be able to 
fly across the ocean seemed a foolish 
speculation a few years ago. Now the 
younger generation is ready to believe 
that human ingenuity will sometime 
make it possible for a person to Ite car- 
ried by a rocket or some other device 
to another planet. They will at least 
admit that coloniation of other orlis 
by people from our own has not yet 
taken place. 


W E are so much concerned with 
the life of man that to think of a 
world teeming with living things, but 
without any people, requires quite a 
Stretch of the imagination. Yet our own 
world for hundreds of millions of years 
supported plants and animals of a great 
number and variety without any that re- 
semble man more than a iisli or frog. 
The time that has elapsed since tlie 
first human beings ajipcared may be a 
million years, but it is only a very small 
fraction of the time since life first 
started on the earth. If several of the 
planets, or the satellites which accom- 
pany them in their revolutions around 
the sun, were able to support life, it 
seems improbable that in the course of 
their slow development they would ar- 
rive at the stage where human beings 
would come into existence at approxi- 
mately the same time as on the earth. 

The fallacy of assuming that human 
life must exist in all those places where 
such life is possible may be shown in 
other ways. Before the ancestors of the 
Indians and Eskimos came to America 
from the Old World, there was no crea- 
ture on this side of the earth more like 
man than are the prehensile-tailed 
monkeys of South America. Yet man 
had been living in Eurasia for hundreds 
of thousands of years. Were it not for 
his migrations, America would be with- 
out human inhabitants now and prob- 
ably for all time. If men have never 
ori^nated in the Western Hemisphere, 
wl^ conditions for human life are 
so favorable, how much likelihood is 
there of their evolving on a planet 
^ whose phyaical conditions probably dif- 
^ for from thoso of the earth to a much 
greater extent than the Western differs 
&om the Eastern Hemisphere? 


Man does not bear a strong re- 
semblance to anything in the animal 
kingdom except the mammals. It is in- 
conceivable that he. could have de- 
veloped from any other class. It is 
proimble that all the mammals now 
existing on the earth had a common 
origin; in other words, that their an- 
cestors did not spring up independently 
in different places and in different 
geological {leriods. If no creature bear- 
ing so close a resemblance to a man 
as does a squirrel or a horse has ever 
originated anywhere in the world except 
by descent from the common ancestors 
of the mammalian class, it seems im- 



brawing of Mm, throuijt As 40> 
inch tclsscops. Extension at ter- 
minator is a doiid. The other 
skeCchet show the apparent effect 
of the planet's rotation on it 

probable that creatures moulded in our 
own form have arisen otherwise on 
other orbs. 

It is possible that in more than one 
place on the earth Nature has re- 
peatedly produced the beginnings of 
mammalian life and that these begin- 
nings have been unable to survive be- 
cause of competition with mammals 
that had progressed farther and became 
more highly developed. In that case 
there seems to be no reason why crea- 
tures having many of the characteristics 
common to mammals on earth may not 
have evolved elsewhere. 

If there are mammals, or animals 
much like them, Hving on many distant 
celestial spheres, the chance of manlike 
creatures having evolved on some of 
those spheres seems quite possible. That 
any of them closely resemble us seems 
less likely. The aborigines of Australia 
are descended from ancestors who in on 
early period of human development 


were separated from other people and 
have been isolated from the inhabitants 
of other continents until recent times. 
They differ from ua in many waya. They 
have no domestic animals and do not 
cultivate the soil, but subsist on fish, 
lizards, snakes, insects, and such other 
animals as they can kill. They have no 
fixed abode, but when the weather is 
inclement they make a rude shelter of 
bark or brush. They wear little or no 
clothing. They never acquired the arts 
of weaving, pottery-making or smelt- 
ing of ores. They have no bows and 
arrows, to say nothing of more formid- 
able weapons, no written language, and 
according to some observers, no re- 
ligion. Tlieir women ore slaves and are 
frightfully maltreated. Yet we call these 
Australians human. Like ourselves they 
are able to walk erect after attaining a 
certain age. Their hands are serviceable 
for more purposes than are the hands 
of apes, and they have greater intel- 
ligence than apes. Their features are 
on the whole rather more like ours than 
those of any of the apes, although many 
people of our race would hesitate to 
call them human. 

N O instance is known of any of the 
types of animal life which had 
flourished in past ages and which had 
become wholly extinct ever having 
been evolved again in the course of 
the world’s history. So many forms are 
possible that, if their development is 
largely a matter of chance, a particular 
one, such os that of man, would not 
often come into being. If, on the other 
baud, the course of evolution is deter- 
mined by the surroundings of the or- 
ganism, does it seem probable that in 
other worlds the physical and biological 
environment would resemble more 
closely what we have on our terrestrial 
continents than the environment on one 
of these continents resembles that on 
another? It is then very doubtful 
whether anywhere in other worlds there 
are beings which resemble us os closely 
as do the Black Fellows of Australia. 

Among animals that have acquired 
the ability to walk erect, so that the 
fore limbs are free for other uses, in- 
crease of intelligence or learning con- 
veys an advantage. Man has become the 
master of all the other large animals 
on the land and of many in the sea. 
His struggle with the insect world is 
still undecided. More education may 
enable him to conquer the insects. If 
intelligence gives an advantage in this 
world, why not in others? In some of 
them the evolution of superior beings 
has probably been going on longer than 
on the earth and under more favorable 
conditions. We may well believe that 
vdiether those beings look like us or 
not, diey may have surpassed us dn 
many ways, ^at wo^uld we not give 
really to know something about them? 
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‘‘A LL tickets, please.” 

Every railroad traveler has heard 
this trite, courteous, and important 
request as the conductor enters the car 
and starts to check-up his passengers, 
but the ordinary person gives little 
thought to the origin of his ticket and 
what happens after the conductor has 
collected it. Yet the railroads have de- 
veloped a science of ticketing their pas- 
sengers that never foils to acc<iunt for 
the revenue that each ticket represents 
to the carriers. 

Long before the passenger ever 
thought of his trip the ticket that he 
buys has been prepared for him. For 
the purpose of having tickets readily 
available, there is a ticket supply de- 
partment in the general offices of 
every railroad, with an adequate staff 
to prepare in advance the tlioii-sands 
of tickets of many different kinds. Not 
only must there he plenty of tickets al- 
ways on hand, but the 
thousands of agents in the 
stations all along the line 
must be supplied with suf- 
ficient to take care of de- 
mands. 

Ueyond supplying, sell- 
ing, and collecting of 
tickets is their accounting. 

To take care of this, there 
is the auditor of passenger 
receipts, with a large force 
to assemble, sort, classify, 
record, and indicate both 
the mileage and tlie revenue 
involved in each and every 
ticket A ticket is bandied, 
on the average, 15 times. 


the railroad necessarily becomes com- 
plex. The line in question ends in the 
west at St. Louis, Springfield, and 
Chicago and beyond these points the 
ticket becomes a joint one with what- 
ever railroads the passenger uses in 
continuing his journey. 

Complications in ticketing grew as 
the railroads developed. When railroads 
were new there were no tickets. For 
example, when the first train ran to 
Frederick, Maryland, from Baltimore, 
the method of collecting far 
crude os the cars upon which passengers 
traveled. People who traveled on the 
railroad then were content to sit and 
tell tile conductor where they were go- 
ing, give their names, and produce 
from wallet or purse the fare to their 
destinations, while the conductor grave- 
ly and carefully wrote on a manifest 
tlieir names, destinations, mileage to be 
covererl, and the amount colle<‘ted for 



The ticket agent does more dun lell ticketsi 
he keep* boob and banb th« conductor’i 
cash faros and superviM the whole office 


T he accounting is not as 
easy as it hsiks. If a 
passenger buys a ticket, 
from Washington to New 
York, or from Baltimore to 
Chicago, for example, over 
the Baltimore and Ohio, it 
la a simple proposition. 

There are only to be considered the 
point of origin and the destination. 
However, should a passenger intend to 
go, for example, from Baltimore to San 
Francisco, or to Los Angeles, Portland, 
or Seattle, his part of purchasing the 
ticket and handing it over to the con- 
ductor still is simple, but the work of 


the uip. Then as passengers to prin- 
cipal local poinu increased, caid 
tickets with point of origin and destina- 
tion printed thereon were inaugurated 
and furnished to ticket offices, chiefly 
to save time in Issuing. 

Railroads were constantly increasing 
in number, with the trend ever west- 



An early one-way ricket, Wash- 
ington-Relay, Md. March 5, 1847 


ward, so tiie next question that arose 
regarding ticketing was to provide inter- 
line forms from St. Louis, Chicago, and 
other gateways to all points on connect- 
ing railroads. To take care of this, a 
separate form for each line operating 
beyond such gateways was deemed 
necessary. To simplify the process and 
handle the inter-line business economi- 
cally there was eventually adopted what 
is known as a “multi-form” ticket, 
which in many instances resulted in the 
discarding of as many as ten or more 
of the old individual forms, thereby 
bringing about a very substantial re- 
duction in the number of tickets which 
agents were required to carry. 

AS the railroad ticket developed, so 
did its various kinds. The simplest 
is tlie local ticket, but its progeny are 
many, including the one-way, the round- 
trip, the excursion, the commutation, 
the printed destination, the clergy, the 
conductor’s cash fare receipt, the inter- 
line one-way and round-trip, the skele- 
ton form for facility in routing, and the 
interciiangcable scrip coupon book. 

The life of a railroad ticket begins 
in the office of the ticket supply clerk, 
where a copy of the prescril^ form is 
prepared and sent to the printer for 
setting up in type. Proofs are checked 
by the rate department to insure ac- 
curacy as to junction and transfer 
points of connecting lines. Reference 
is made to various circulars and maps 
lest errors appear as to exchange points. 
After this the printer receives the order 
to run off ttie tickets in whatever 
quantity k desired. Upon receipt in 
office of the ticket supply clerk they are 
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filed in cue* nwaiUng MipiMtioiM 
from the agenu along im Ima. When 
printed, all tickeu are conaeontiveiy 
ntimbei^ ao as to be readily identified 
in the records. 

This might bo called the in- 

fantile period of the ticket's ex- 
istence, for the ticket has not 
yet begun to move, but it does 
begin to move when the agents’ 
requisitions come in. Then it 
steps into passive life, being taken 
from the ticket supply case where 
it has reposed and sent to the 
agent, who stores it in his selling 
case subject to call. This move 
is kept on record in the ticket 
supply office, in the agent’s office, 
and in the auditor’s office. j 

Now the ticket has “gone to 
sehoor and the big experiences 
of its life are before it. It is 
ready to be sold to the first cus- 
tomer. Suppose it be an interline 
ticket. The prospective passenger 
steps up to the window of the 
Kttle station at Nappanee, In- 
diana and expresses a desire to 
go to Boston, Massachusette. The 
agent takes the ticket from the 
case where it has been resting, 
stamps the date on the back, re- 
ceives the proper amount and the 
ticket changes hands. It leaves 
home — for a while. Al- 
though the issuing line 
may not reach Boston, 
the interline ticket will 
take care of the pas- 
senger to that point, and 
the passenger will have 
no worry about procur- 
ing other tickets. 

TWpEXT the ticket be- 
1 1 gins its active life. 


conductors on their respective dhriaions. 
Each punch, different from any other, 
tells an interesting story to die Utiated. 

If the destinat^ shown on a ticket 
be a point on the parent line, the last 


Vpptr: Coadnctor is "maltiiig np his ran." 
Extrsais accuracy is sismtial as not all tickats 
are lifted. Mo»t OperadoB is balng ravarsadi 
dark is "workitig’’ tha run and chackiog up 


i 1 gins its active life. 

Under its new owner 
(who really seems to 
think a lot of it for he 
carefully puU it safely 
awaf).it is brought out 
and shown to the gate- 
man, who punches it to 
show that the passenger 
has received endorse- 
ment and is privileged t 
to enter the train. 

After the train is in motion, the conductor examining the ticket and 

ticket is shown to the train conductor honoring it to destination would retain 


are sometimes oalkd “hat cheeks” be- 
cause the fonhek custwn was to stidk 
Ae cheek in the hat-band of the pas- 
senger, but this practice is no longer irk 
vogue as seat dips ate provided. 

Reverting to the inter-line tick- 
et to Boston, the varkms con- 
ductors en route, after examining 
the ticket, report to the auditor 
of passenger receipts that they 
“have honored, but not lifted” it, 
this report being made on a spe- 
cial form. On the last lap of the 
passenger’s journey the train 
conductor takes up the Nappanee 
to New York coupon of the ticket, 
sending it to the auditor of pas- 
senger receipts, while the pas- 
senger retains the larger portion 
of the ticket that is good on the 
foreign line for the remainder of 
his trip to Boston. This part of 
the ticket is Uken up by the con- 
ductor on the last foreign line 
and forwarded to his auditor for 
final disposition. 

AFTER the receipt of the Nap- 
panee-New York coupon of 
the ticket by the auditor, it b 
, checked against the report of the 
^ agent who issued the ticket at 
, Nappanee. Then, along with 

> others, the coupon b placed in 

a metd box for lodg- 
ment with the custodian 
of records. About two 
months usually elapse 
from the time the ticket 
is lifted until it b per- 
manently filed away. 

Under the regulations 
of the Interstate Com- 
merce Commission, used 
tickets may be destroyed 
at the option of the car- 
rier after completion of 
the audit, with some ex- 
ceptions. The used local 
tickets, however, arc 
held by the Baltimore 
and Ohio for a period oi 
aix months after the 
audit, and home inter- 
line and foreign inter- 
line tickete are held for 
a period of three years 
after the audit, as the tickeb are needed 
for reference purposes. As to the ex 


as well as to the Pullman conductor, 
and the passenger announces his. in- 
tention of stopping over in Washing- 
ton, D. C. The train conductor then 
punches the Nappanee to New York 
omipon of the ticket, indicating that 
ha has honored it to the end of hb run, 
and writes on the back of the coupon, 
“Off at Wasli., D. C.” 

. .fibtfatetive ticket punches are fnr- 
nttM tt the division superintendenu 
.hy iba tidcat supply clerk and the di- 
vMoB eiqierintaiuwBta giva them lo die 


it and send it along with other collected 
tickets and hb reports to the auditor 
of passfcnger receipts. 

Oindoctors distinguish passengers in 
the coaches who have alioady turned 
in their tickets from those just b(%rd- 
ittg tha train by btuing sttuil train 
cheeks which are of different colors to 
signify vations (filiations, or travel 
xones. After safing and punching 
one to suit tha oese before him, the 
conductor places it in a nnall metal 
holder on the seat These train checks 


ceptions to the rulings of the Inter- 
state Commerce Oimmbsion, used care 
takers’ tickeb must be kept for fivi 
years and redeemed tickeb for tbre( 
years. A macerating machine pub it 
end to the useful life of the railrost 
ticket. It b again to become pulp 
whence it came. 

As interesting as the life of a rail 
road.tkket are some of the opwatloni 
in conneedon nMt lb eoUeetipn ^ du 
(xmdnetMT die aceoimting dEroo^ 
dw auditor’s office^ (ft Igras ooUaetac 
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the ticket salea and the daily clerk receiving the coupon compiles the 

totals in the cash book, taking miies traveled and the revenue derived 

into account not only the cash from this ticket for the Washington- 

received, but also the value of New York distance only, because the 

scrip tickets, prepaid orders, and miles traveled and the revenue accruing 

United States Government trans- to each division between Nappanee and 

portation requests that are hon- Washington have been compiled from 

ored. He is required to keep his the “honored but not lifted” reports of 

accounts in such condition, at all the initial and intermediate conductors, 

times, that the traveling auditor After the train earnings clerks have 
can satisfactorily check them completed their records, the local and 

when, he pays his periodic visits home inter-line tickets are assorted into 

to the agency. selling station order and filed in the 

After the conductor has ex- ticket cases. At the end of each month 

amined and punched all tickets these filed tickets are checked against 

and coupons, local and inter-line, the agents* ticket reports, and the fares, 

collecting those terminating on at which the tickets are reported, ore 

his run, he assembles his reports checked against the authorized tariffs 

and arranges the tickets and so as to insure proper accounting, 

coupons he has collected, sepa- 
rating coach from Pullman pas- ^T^ICKETS issued by other railroads, 
sengers for statistical and rating X known as “foreign inter-line tickets 
purposes, and puts them all in or coupons,” are assorted by the names 

by conductors from passengers who a large envelope addressed to the audi- of the companies issuing them, being 

have not provided themselves with tor. The envelope is then forwarded by checked against the reports rendered by 

tickets beforehand are reported by the “train mail.” their respective companies. The propor- 

conductora on a special form. A sep- These envelopes, filled with tickets, tions of the through inter-line fares are 

arate report is also made of scrip cou- coupons, and so on, which have been also audited to ascertain whether suf- 

pons honored. The conductors forward collected, and the various reports of the ficient revenue has been received for 

these reports to the auditor, with a re« conductors, are found each morning the service given. The extensions and 

port of tickets “honored but not lifted,” piled high on the mail table in the office additions on the reports of the agents, 

together with lifted tickets or coupons of Uie auditor of passenger receipts, as well as those appearing on the re- 
reading to destinations on their respec- The mail clerk sorts the envelopes ac- ports of foreign carriers are rapidly 

tive runs. This enables the auditor to cording to divisions of the road as rep- checked in a bureau equipped with 

keep a complete check of the earnings resented by the territory covered by modern calculating machines, 

of the various passenger trains. the run of each conductor. The home inter-line bureau super- 

When cosh fares are collected the The train earnings bureau next re- vises the apportionment of fares among 
conductors issue duplicate receipts, one ceives the envelopes, and from the con- various carriers tliat may have pro- 
to the passenger and the duplicate por- tents the clerks “work” the revenue ond vided service in connection with a 

tlon for the auditor. The cash so col- earnings of each train by divisions. In passenger. The passenger from Nap- 

lected is deposited by the conductor this great mass of tickets and coupons pance to Boston has lung since gone 

with the agent at the end of his run. has arrived the coupon of the ticket about Ids business, but that portion of 

The agent issues a deposit receipt in of the Nappanee-to- Boston 'passenger, his ticket fare from New York to Boston 

triplicate, retaining the triplicate and which may be taken as an example of finds its way into the figures of the 

giving the original and duplicate to the how all tickets and coupons are handled home inter-line bureau, where that por- 

conductor who retains the duplicate for on the train earnings desks. Since the tion is set up as a credit to the carrier 

his record and forwards the original to work of compiling train earnings and that performed the service, and a sub- 

the auditor, with cash fare report. This individual statistics is divided among sequent report is made to the inter- 
cash 40 given to the station agent is the clerks on a divisional basis, the ested carrier, 

deposited by him with his other station 
receipts in a local bank, subject to the 
check of the railroad’s treasurer. 

U SUALLY, at small stations, the 
ticket agent is also the freight 
agent. From an accounting and traffic 
standpoint, the agent’s duties embrace 
i comprehensive study of tariffs and 
urculars to enable him to issue tickets 
it proper fares and over correct routes, 
ind to be generally informed about 
's railroad so that he can furnish in- 
rmation requested by the traveling 
. iblic. He keeps a stock record book to 
show all ticket stock received from the 
ticket supply clerk and enters in this 
book the forms and numbers of tickets 
sold at his agency each month. He also 
keeps a doily sales book and a daily 
«5ash book to show the value of the 
tickets sold as against the cosh received 
•utd must maintain a balance between 




Conductor's puacbM "havo a ntssninc 
oil thsit own,” and are chanaad f raauantly 





Vltw of the front of dM OMMury boOw ^ tha »«• at HwtfonL Soot Uowm, Iml gagaa, uul tfa* tqual* 
curjr vapor powar unit at tlia Soutli M aaJow aMion taar plpaa eonnactJng tha marcury drumi ara iliown 


MERCURY VAPOR POWER TO THE FORE 


V ERY often some outstanding de* and operated In the Schenectady plant, temperature of the supply is limited by 

velopment will be announced, dis- from 1915 to 1917. In 1923, a combined the tmperature of the combustion of 

cuss^ widely for a time, will even mercury vapor and steam power unit the fuel, and in a steam engine ia 

bo sensationalized much to the annoy- was built for the Hartford Electric Light further limited by the properties of 

ance of the originator, and then, so far Company. This was the first mercury- steam. At reasonably high temperatures, 

as the layman is concerned, it disap- vapor power installation in the world, the pressure of steam b^mes too great 

pears from sight. If the development is and was described in the February, for convenient commercial operation, 

meritorious, Uie silence is usually due 1924,is8ueof SciSNTiFicAMEflicAN. The The properties of mercury, however, 

to the fact that iong years of ezperi- practical operating experience obtained are such that high temperatures can be 
mentation are necessary to prove its with this first unit led to the construe- obtained without high pressure. For 

full worth. The average man, however, tion of a 10,000-kilawatt mercury-vapor example, mercury vapor at a tempera- 

does not realize this and is inclined to turbine, instalkd in 1930 in the South ture of 958 degrees, Fahrenheit, has a 

believe the worst Meadow station of the Hartford com- pressure of 125 pounds gage while 

lliis has been exactly the sequence of pany. The records of this installation steam at a temperature of only 569 de- 

evenu in the cose of the mercury vapor show a substainial saving in fuel over grees, Fahrenheit, has a pressure of 

power generation scheme about wi^ usual steam generating equipment 1200 pounds gage, 
so little has beOn heard during recent Mercury is boiled and vaporised over 

years. This scheme has now proved not T)RIEFLY stated, mercury offers de- a fire juit oa water ia boiled and vapor- 

only commercially practicable but dsor -D cided advantages over water in ixed in a steam boiler. This mercury 

as the early discussktna ckimed it turbine opetOtion b^use it boils at a vapor then drives a mercury turbine, 

Would be, more eflkient than qrdinory much higher temperature. The effietency just os steam drives a steam turbine in 

steam phmts; and two hew, and larger, of any heat eagfaw may be increased an ordinary system. At the exhaust end 

meicnry vtpor units have been ordered, by iiKreasiag ^ temperature range of this turbine the mercury vapor Is still 

(hie of UuM b to be put into opera* through whira it works, hot enough to boil water and moke 

tion St the Schenectady plant of the One way to ffds is to lower the steam at pressurea wlpch are in com- 

General Ebctric Company and the temperatitreiofi'die exhaust and a sec- mon nse. TfaerMore, instead of circa- 
Other at the Kearny station of the Pub- ond way is to ndac the temperature of Isting cooling water through the 

Re Service Electric and Gas Company the atqii^Uhd etlam. It is for the latter mercury condosser as in the ordinary 

of New Jaroey, reeaoW thet'ateam turbims have been steam condenser, a level of water b . 

Ihe miertnry vaimr process was !»■ constructed to ^ate at higher tarn- held la the emdenaer just u fai a steam 

vt^ad %.¥- L- R. Emmett, of the peratmes and hi^ steam piessarei)i. boRarl. The water boOs and makes 

Gaiei^ jQecitrio The atinimom eidiaust temp^pie steam. A large port of the power jpm- 

deeadee ago. After piefimihUT axpari- of coutw, lhaited by the tempcraiare crated Ireaa dm . mwarr miha ia 

m a d aa thm , a trial e^pmaat was hoik oi the availablo cooling water. The ohtalned.at very high; aOeleatay. al^ 




The ease in operating this apparattis 

was fully demonstrated in 1930. and Hartford lO/WO falowstt imit, showing siid of gensfatoe and tfca 

experience during the year indicated mercury vapor condcmert. Tha boUar u shown on opposita page 

that maintenance costs will be less than 

with standard steam plants. Low fuel which is to be installed in Schenectady and, because of increased pressure and 

consumption was obtained consistently in a new power plant, however, will be temperature of operation, it will be even 

over the entire nine months, as shown outstanding in several respects, it has more efficient than the Hartford instal- 

by the month>by-month figures and by been announced by Burton L Delack, lation, which itself is so much more 

the figure of .712 {founds of coal {ler manager of the Schenectady Works of efficient than regular steam generating 


kilowatt hour for the entire period 
noted in the table above. be the first outdoor plant of its kind; The new generating station, which 

No data are available on the New and it will be tbe first plant ever to have wUI be leased and operated by the New 

Jersey mercury boiler and turbine plant co-ordinated industrial requirements York Power and Light Corporation, will 

except that it is to have a rating of and utility sources of power. The mer- supply electricity for the power com- 

20,000 kilowatu and will be ready for cury-vapor turbine will be twice as pany’s transmission system and steam 

use in the fall of 1932. The 20,(K)0-kilo- large as the Schenectady-built unit in for use in the General Electric factory, 

watt mercury-va(Mr turbine generator service at the South Meadow station The 4,000,000-dollar development will 

be located on General Electric Com- 
V property, on land ^recently made 

: frajiitn^iiJl SsetiM of 10^000 UkiwM nu Mn s g ses r s t o r imk at Hartfecd. mercury '‘boiler and turbine, the new 

has tvo watsii a^ tha sptd Is t»0 rtoohitioos per minots ottdoor statton will inclnde g staam 


the General Electric Company. It will stations. 


The new generating station, which 


supply electricity fi>r the power com- 
pany’s transmission system and steam 
for use in the General Electric factory. 
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meat at Hartford, but the 
furnace width will be no 
greater. The design of 
the unit was based on 
generating 20,000 kilo- 
watts from the mercury 
turbine and 240,000 
pounds of steam per hour 
made by condensing mer- 
cury (the additional 90,- 
(KX) pounds of the 330,000 
pounds already referred 
to is obtained from the 
water walls referred to 
below). The doubling of 
the Hartford capacity will 
be obtained by increasing 
the mercury pressure to 
125 pounds gage and by 
insUlling a mercury heat- 
ing surface on the upper 
portion of the furnace 
walls. By thus protecting 
Tha 1923 installatiofi of the msreurjr vapor pro- the furnace walls, the 

cast unit at tha Hartford light company’s plant heat liberated in the fur- 



nace ean be greatly Increased over that 
at Hartford, where the furnaoe walls 
are air-cooled. Moreover, the combus- 
tion air can be preheated to a higher 
tempo-ature than was considered de- 
sirable with the Hartford furnace. 
Therefore, a low flue-gas temperature 
to the stack can be obt^ed without the 
use of a water economizer. This will 
permit a greater application of regen- 
erative fe^ heating with the steam 
cycle in case condensing steam turbines 
are used for generating power. 

This 20,000-kilowatt apparatus can 
be installed in a space no greater than 
that needed for the 10,000-kilowatt 
equipment at Hartford. 

W HEN pulverized fuel is burned, 
the lower portion of the furnace 
walls will, for the present, be protected 
by water heating surfaces. The fuel 
economy will be somewhat impaired 
with this arrangement of furnace as ad- 
ditional fuel is needed to generate 
steam directly in the furnace walls. 
Further experience is needed before the 
entire furnace walls can be protected 
with mercury heating surfaces. 

With a load of 20,000 kilowatts on 
the mercury turbine and with the power 
developed from the 240,000 pounds of 
steam generated at 400 pounds pres- 
sure and 350 degrees, Fahrenheit, by 
condensing the mercury vapor, the ex- 
pected fuel rate will be 8800 Rt.u. per 
net kilowatt-hour. With water cooling 
in the lower part. of the furnace, the 
fuel rate will be from 9100 to 9500. 

The design and erection of the new 
Schenectady plant are being handled 
by the Construction Engineering De- 
partment of the General Electric Com- 
pany, of which A. R. Smith is in cltarge, 
with engineers of Stone and Webster 
and of the New York Power and Light 
Corporation in advisory capacity. 


boiler to supply 300,000 pounds of 
steam per hour, in addition to the by- 
product output of 330,000 pounds per 
hour from Ae mercury condenser, for 
process, heating, and testing steam in 
the General Electric works. Adjacent 
to the power station site is the substa- 
tion, tluough which the electric energy 
from the mercury turbine is supplied 
to the 110,000-volt transmission system 
of the power company. It is through 
this subrtation, too, that the electricity 
for the factory is supplied by the power 
company at 13,800 volts, the voltage at 
which the mercury turbine-generator, 
will operate. 

The mercury required in the boiler 
will weigh a quarter of a million pounds 
—but so heavy is this liquid meud that 
such a wei j^t occupies a cubical space 
lea# than seven feet on a side. 

For the Schenectady installation, the 
mercury boilmr drums will be lenget 
than th^ of the 10,000-kBowatt equip- 





AUSTRALIA’S GREAT METEORITE 


By CHARLES P. OLIVIER 


R eaders of the scientific Ameri- 
can httve had the opportunity in 
recent year* to see several articles 
which dealt in considerable detail with 
the famous Meteor Crater in Arizona, 
and the more recent Siberian fall of 
1908. A few smaller craters, more or 
leaa certainly identified as due to im- 
pact, have been announced in various 
publications. But only in the pa!(t few 
tracks has the news spread that in 
Aiiatralia was to be found 
a group ( ‘ 

which will rank in size next 
to that in Arizona. Thanks 
to one of the members of 
the American Meteor Soci- 
ety, Mr. R. C. Shinkiield of 
Adelaide, the writer has re- 
ceived detailed and pre- 
s^ably authentic infonna- 
t|bn about this new discov- 

T he craters are 13 in 
number and are scatter- 
dd over an area one half 
mile on a side. They are 
seven miles west-south-west 
^ Henbury, on the Finke 
I^er in Central Australia, 
iwi are locally known as 
the “Double Punch Bowl.” 

The position is in longitude 
133° 15' East and latitude 
24* 30' South. All but the 
largest are approximately 
circular, but ' ‘ 

of dimensions about 220 by 
120 yards. The others are 
approximately: one 10 yards in diame- 
ter, one 15, two 20, three 25, one .30, 
two 45, one 65 and one 80. *^0 latter 
ti^ are almost in contact with the 
largest, which is the north-easternmost 
of ^e whole group. Their proximity has 
perhaps modified its original shape, as 
the masses farming them may have 
fallen some seconds later than the 
largest mass which formed it. 

The craters evidently were made a 
long time ago, as the walls have washed 
down and the interiors are largely filled. 
Indeed the largest crater is now only 
50 feet deep. On the outside their rims 
have sli^t elevations and very gentle 
slopes. Within they are covered with 
coarse grass and ot^r vegetation of the 
region. 

From their distribution the writer in- 
fers dtat the original mosses came from 


the south-west, the larger ones going 
farthest From what has been said, their 
age makes them less spectacular than 
if they had been due to a recent impact. 
That they must have been formed long 
ago is borne out by the fact that the 
natives have no legends nor stories 
about them. 

They were first announced by a pros- 
pector, J. M. Mitchell, who wrote to 
Professor Grant Kc-rr of the University 



from the edges. The idea expressed was 
that the force of impact drove the sur- 
rounding rock upward, along these 
ridges. This phenomenon has not been 
reported elsewhere. 

This group evidently represents an 
intermediate type between the Arizona 
and Siberian falls. The first must have 
been due to a very compact group of 
immense size and mass; the second to 
a dispersed group of perhaps 150 in- 
dividuals each big enough 
lake a recognizable hole. 
The Australian fall, how- 
ever, contained at least one 
single mass or very com- 
pact group, which was capa- 
ble of making a crater of 
considerable size, while the 
smallest one is qui 
parable to the largest < 
those in Siberia. 

W E may well presume 
that all craters up to 
ten feet in diameter, in 
Australia, would by now 
have been obliterated by 
erosion, while in Siberia, as 
they were found only 20 
years after formation, even 
the small ones could still 
be recognized. Geologically 
speaking, however, even the 
Australian fall is recent. 
Hence we may no longer 
consider such catastrophes 




meteor craters in Australia, liuert: Location of the group 


of Adelaide concerning them. He sent 
a meteoric mass to substantiate his de- 
ductions. This was in January of the 
present year. In May, A. R. Alderman 
and F. L. Winzow, both lecturers in the 
University, were sent to investigate, and 
the details here given are from their 
report. They locat^ about 800 meteoric 
fragments, which were mostly found on 
the western sides of the craters. They 
are quoted as being of the opinion that 
this indicated that the objects came 
from the east. The writer, on the slender 
evidence at hand, believes that it came 
from the south-west, os already men- 
tioned. Many of the smaller fragments 
have been completely oxidized and have 
disintegrated into iron oxide. It is stated 
that pieces of melted sandstone were 
picked up. In several of the craters 
there were low ridges of rock radiating 


many other cases will be 
recognized as the less well 
explored territories of the earth are bet- 
ter known. Such discoveries give a con- 
stantly increasing interest to all studies 
of meteoric and cometary bodies, the 
two kinds which can actually reach the 
earth’s surface without being formed on it. 

Petitions have been presented to de- 
clare the area a public reserve, under 
the Australian Federal Government, in 
order to prevent unauthorized spolia- 
tion, It is hoped that this will be done, 
as the craters are of great scientific in- 
terest and should be protected in every 
way. Meantime, everyone interested in 
science will await with impatience a 
cu^nplete survey and study of this new 
discovery in Central Australia. 

^ When Junker jaett become atuBa- 
ble tkfie wfli be pubtuked. 



PAPER’S THINNEST WEB 

By H. W. VOGLER 



T he procesi of making tiasne paper 
really begins in the selection of 
the trees from which the paper 
pulp is made — a selection which is of 
the highest importance in determining 
the characteristics of the finished paper. 
Cellulose fibers are found in all trees, 
but fibers from different trees differ 
somewhat in their nature. The most 
satisfactory fibers for tissue paper come 
from the sturdy spruce trees. Spruce 
contains a larger percentage of cellu- 
lose than most woods and the fibers are 
longer, more flexible, and stronger. 
Saws cut up the logs into two-foot 
lengths. The bark contains no cellulose 
fibers and is therefore stripped off. 

B roadly speaking there are two 
pulping processes— -chemical and 
mechankml. Sulfite, sulfate, and soda 
pulp are made by the chemical process; 
grrandwood by the mechanioaL If we 
were to visit a groundwood mill, we 
would see the logs being torn to pieces 


It takes about eight hours to eom- 
plete a “cook*’ by the direct or qnid^- 
cook method, or from 24 to 28 noun 
by the slow-eook or Mitsoherlich {Woo- 
ess. Then the outlet at the bottom of 
the digester is opened and the steam 
pressure forces the material into a large 
bin with a screen bottom through whM 
the liquid drains off. There the pulp 
is waJied for several hours to remove 
the dissolved lignins after which eafefnl 
screening removes all impurities, leav- 
ing the fine cellulose fibm. These are 
dried, matted together in sheeU and 



by pressure against a huge grindstone, 
the grinding, with the aid of a con- 
stant flow of water, nducea the wood' 
to a pulpy mass. Afterwards, the watery 
pulp is screened to remove sHvers, 
kn(^ and other impurities, the wkter 
k squeeaed out, and the pulp ia out into 
squares and folded into laps for ship- 
ment Groundwood is the lowest cUm 
of pulp made and h u, therefore, used 
in oitly the cheaper gra^ of tissue that 
mns'u^ for sndfing purposes. Ground^ 
wood dontsisi only about 5$ pereeni 
esjfaloee and dw fibers are so sl^ an4' 
M that they do not “Mr or interiace 

tn « dtemieid pulp miU dm two4o^ 


iu surface. As the didt revohee, the 
logs are applied to its surface and small 
cUps fly off. There are also a number 
of bi(^ iron tanka called digesters into 
which the flakes of wood are charged, 
GocAitig liquor Is sdded, whkh, in the 
-sulfite pToeemt consists of bisiilfite of 
lime, m^ by oe^ining sulfur dioxide 
gu with water 'W lim The digesto 
U dten ehwed ii|^ttly, the temperature 
is raised tp. fr^ 325 to 36fl '^degrees, 
and steam |W«sslM of from 70 to 80 
pounda pet squatje inch is applied. 
Thus the wood' ia thorouf^y o^ed 
uatB dw add dti^iiMs with tha Ucna- 
ous matoriaisy leiidng cellulose 
flbors>free lor 'paper mikiagt . . 


papermaking process, the first thing we 
see is the buter room. Here the minute 
fibers are cut short or flattened out or 
frayed in whatever manner is dictated 
by the lequirements of the sheet that 
ia to be mule. There is an old saying 
among paper makers that “paper b 
mode in the beaters,” vdiich means that 
here the fibers are so manipulated u to 
produce dm characteristies desired in 
the finished siwet 

A beater b a big oval taK divided 
lengthwise by a parddon called die 
*‘m^featbar” wbidi stops shoit of both 
en^ dius maldng a dMudad aU ato^ ^ 
the beater. Across ibb channel, belt^ 
the and one of db . 
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iriJla of the beater is a Urge roll set 
¥ridt knhes, eoTered by a hood. 

The pulp remaiiM in the beater for 
hours, slowly circulating around and 
anHUuL Then, after it has been beaten 
scdBciently and bleached, washed, dyed, 
and sued, a valve is opened and it is 
allowed to drop down into a storage 
chest. Here a big revolving paddle 
wheel keeps it constantly agitated until 
the paper machine is ready for it. The 
pulp is subsequently put through a Jor- 
dan engine, where the beating process 
is carried further. 

The paper machine, that massive 
seffes of wires, felts, and drums on 
which the web of tissue is actually 
fomed and dried, holds the center of 
the stage in the machine room. The first 
thing we see on the paper machine is 
the vat, and if we look down upon the 
thin twirling liquid it conuins, we mar- 
vd at the thought that out of it can be 
drawn a sheet of tissue paper. By the 
time the stock reaches the vat, enough 
walar hat been added so that only 0.2 
p er e en t of the solution is fiber. 

mute are two ways of forming a 
sheet of tissue from the solution in the 
vcb'That is to say, there are two types 
of p^Htr machine — cylinder and Four- 
drUer. In the Fourdrinier machine, 
ther* is a fine wire screen in the form 



and by several suction boxes. We may 
wonder, as we watch the Fourdrinier, 
why the entire frame on which the wire 
moves is roughly vibrated back and 
forth, just at the point where the stock 
flows to it. Tliis shaking arrangement 
is decidedly important It helps cross 
the fibers, reducing very materially the 
grain of the sheet 

The Fourdrinier has a so-called 
“couch roll.” We see it just at the point 
where the endless wire belt begins its 
return journey. An endless web of 
felt passes around the couch roll and 
the paper adheres to it in preference 
to the wire. This felt carries the paper 
through two smoothing rolls called 
presses to a denser top felt which car- 
ries it to the driers. As we follow the 
paper to the driers, we see a long series 
of revolving steel drums arranged in 
two tiers on a frame. These are filled 
with steam and as the paper passes 
around each of them, some of tlie water 
is evaporated. By the time the paper 
reaches the end of the series, it is per- 
fectly dry. The paper passes over the 
top of one drier and then around the 
bottom of the next and this brings bntli 
sides of the sheet alternately in con- 
tact with the drying surface. 

At the end of the driers we see tlic 
endless sheet of paper passing buck 





and forth several times between a stack 
of heavy steel rolls. These are the 
calenders which iron out the sheet, giv- 
ing it a smooth even surface. It is then 
Wound on a large spindle called the reel. 

There are two reels at the end of the 
machine so that when one is full, the 
web of paper can be transferred to the 
other. The paper on the first reel is 
then rewound Into rolls. Up to this 
point, the paper extends across the en- 
tire width of the machine, but in re- 
winding it passes lietwecn sets of 
circular slitter knives wliich slit the 
sheet into its proper width, 

T hus is tissue paper made, but be- 
fore it can be used for packing fine 
gowns or for wrapping dainty gifu, it 
must be converted from rolb into sheets. 
Let us visit the finishing room and see 
how thu is accomplished. 

There we see a huge frame, on which 
are mounted 24 “jumbo" rolb of tissue. 
Unwinding from these rolb are 24 con- 
tinuous webs of tissue all of which run 
simultaneously through sets of slitter 
knives which trim the edges and cut 
the paper to the proper widths. As they 
proceed a little farther, we see them 
clipped off to the proper lengths by a 
heavy knife set in the face of a re- 
volving drum. As the 24 sheets proceed, 
a steel arm comes down, forcing the 
entire quire between a set of rolb which 
folds it. Twenty 24 sheet quires make 
a ream; each ream is wrapped and ten 
reams are packed in a bundle. If the 
tissue is to lie sold at retail for use 
the home, it is wrapped on tubcis. 
Of Course, there are many uses for 



tissue other than for wrapping. Much 
of it is shipped out of the mill in ma- 
chine rolb for converting into other 
products. Household wax^ paper, for 
example, is all made from tissue. So 
ore the so-called “fiber" rugs so widely 
used for porches and summer homes. 
There arc literally hundreds of other 
pUces where tissue is used. 


Ahoirtt Th» papsf k foatud froni 
dm fibrous mattriol into web of 
pt^er wfaicii b dried to os orm a 
continu ous moving strip whkb can 
.Iw ^moled and cot. Jdghl: Girb put* 
lag op dttiio in roUs for holiday trade 

6f lui endless belt. A continuous uni- 
fottt stream of stock flows from the vat 
to endless wire screen, over a rub- 
ber cloth or apron. The size of the 
•tnttm le regulated by a gate called the 
"alitio." The Fourdrinier screen b out 
h|'l^ open and we can easUy tee the 
watm £ain ont of the paper. It b 
ahull % a acriee of little brass 
**tablB" roHs ovhr which the wire moves. 



WHERE NOT TO LOOK FOR OIL AND GAS 

By DR. CAREY CRONEIS 

AMlttMt Profcuor el Ineertebrate Paleontaloa* at the Uni- 
nnitjr of Chicaco; Gaolocltt. IIUboU Sttta Oeolofletl Survtjr 


I N spite of the seeming deluge of vocaled mainly by chemists, and is 

oil, many a disillusioned prospector based chiefly upon laboratory experi- 

will tell you that “oil and gas, like menu. It is possible to form hydiocar- 
gold, are where you And them.*' So bona through inorganic agencies, and 
diey are — but through the intelligence the theory cannot summarily be dis- 
of man in general and of en- 
gineers and geologisU in par- 
ticular, and, I must confess, 
through sad experience as 
well, we have learned that 
they are almost invariably 
found in certain places. 

Where are these certain 
places? 

A study of a map of the 
world's oil resources (Figure 
2) reveals the fact that the 
great oil producing areas, 
although widely scattered, 
are limited to rather definite 
sones, and that very large 
sections of the face of the 
earth are entirely without oil 
reserves. Let us now examine 
a map of the world (Figure 
4) designed to show, first, the plateau 
of ancient rocks; second, the lowlands 
of ancient rocks; third, the great folded 
mountain ranges; and foui^, the low- 
lands of younger rocks. If we have 
kept in mind the distribution of the 
world’s great oil fields we are struck 
by the fact that none of them is located 


arc still several different opinions. It is 
clear, however, that under certain c(«- 
ditions the natural decomposition of the 
remains of either or both animals and 
planu (Figures) may supply the hydro- 
carbons found in oil and gas. 
It therefore seems reasonable 
to suppose that some oils are 
solely of animal origin, that 
others were derived from 
plant remains alone, and that 
many have originated from a 
combination of the two. 

Although we now know 
that both oil and gas may 
migrate relatively great dis- 
tances from their place of 
origin, nevertheless if they 
have formed in the manner 
geologists believe, then the 
position of oil and gas pools 
today must in some measure 
be influenced by the sites of 
deposition of the animal and 
plant remains from which the 
missed; but geologists, for a number of oil and gas were derived. Marine life 

reasons which cannot be entered into is most prolific along the strand, and in 



PigHte Is Csuss of ow deluge of Otl> ovtrdrilUag 


here, find the large quantities of petro- 
leum and naturd gas in sedimentary 
rocks incompatible with such a mode 
of origin. 

Nearly all geologists ore now con- 


shallow waters, that is, down to depths 
to which sunlight penetrates. It also 
happens that organisnu living in such 
a habitat are at their death subject to 
burial with the sediments which art 


vinced ^at oil and gas are of organic ' constantly being washed into the f 
■ ■ ' ' ' in such positions. In other words, the 

sites of abundant marine life and eon- 


either on the plateau or the lowlands origin.' They believe that natural hydro- 

of ancient rocks, and equally apparent carbons have been formed by the de- 

becomes the still more significant fact composition of organic material depos- spicuous marine deposition are in most 

that oU and gas ore found either along ited with the sediments. As to whether 

the great mounUdn chaint or in the the organic material consisted of plant 
lowlands of recent rocks which border or of animal remains, or of both, there 
thsue chains. 

S UCH a world-wide alinement can 
hardly be coincidentaL Thus there 
seems to be a fundamental relationship 
between mountain building and the dis- 
tribution of oil and gas. 

To appreciate fully the real signifi- 
cance of this relationship we must in- 
quire somewhat further, if briefly, into 
^ origin, migration, and accumulation 
of oiband gas. 

The ques^n of the mode of origin 
of oil and gas has engaged the atten^n 
of adentisti for more than a century, 
bat It has not y^ been surely antwered 
Die theory t^ they have originated 
from the dundcol combination of natu- 
ral inofgMia aufastaiKea has been ad- 
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CMM tiw^ Btme. Hence along ancient 
thorea muda that were washed out 
to sea buried either organic material, 
later to be converted to petroleum, or 
globnlea of oil which were already 
formed as a result of a special type of 
putrefactlen carried on under the in- 
fluence of fnarine waters. In either case, 
and here I am passing roughshod over 
many of tbSe most difficult of the petro- 
leum geologist’s questions, the shales 
formed from the compacting of these 
muds are regarded as the most impor- 
tant **souice beds” for oil and gas. 
Thus it becomes apparent that the 
geologist is supremely interested in 
ancient shore lines, for their position 
in large part determines ilie location 
of the original source rucks. 

But what, you may well ask, do 
ancient strandii and sites of deposition 
have to do with the present location of 
mountain chains and the position of oil 
and gas pools? The answer is that prac- 
tically all of the great folded mountain 
ranges now stand where sediments for- 
merly were being laid down. 

This important change in the earth’s 
facial expression has come about in the 
following fashion; Sites of deposition 
in the past, at least so far as the sites 
were located on what are now the con- 
tinental masses, commonly were shallow 
marine basins bordered by relatively 
high lands composed of older rocks. As 
erosion slowly wore down the border- 
lands the materials carried to the basin 
tended to fill it up. With added weight 


of sediments, however, the basin of 
deposition, commonly called a geosyn- 
cline, gradually sank. Thus more and 
more material was constantly added to 
a progressively sinking trough. Hut as 
a consequence of the slow sinking, the 



plants, one probable oil source 

type of sediments deposited remained, 
tliroughout the vast thicknesses of ac- 
cumulated material, essentially of the 
shallow-water type. Because of this per- 
manency of relatively shallow waters, 
geosynclinal seas of the clearer type 
usually teemed with both plant and 
animal life. 

As a further and more important re- 
sult of the predominately shallow-water 



Figitn 4 t Main geologic units of the worid. Plateaus couHSting mainly of the 
■nrlsnt notamorphic rocks, most of which do ncM contain oil, ata morkod mi 
01 bring tha Guiana highlands, «• Brasilian Plateau, 0$ African plateau, «« 
Arabia platoau, 01 Indian plateau, 0, Wootem Australian plateau, South 
China, 01 Scandinavian highlands, «• Gtoenland. Units mark^ b are lowlands 
of aadant rocks, which are aleo non>petroliferoutt bt the Leurendan shield, 
bi Baltic ehlrid and Susrion platftMm, bi "Angeraland.” Tlioae marked c ore 
korlande of younger rocke which may contain oilt c, bring tha central plains 
of Mordi America, c, Orinoco boaln, c, Amason baeia, c« Argentina, c< North 
Hw w b a ou plain, c, Wait Sibsrian lowland, Cr plain ^ HindusUn, c. North 
GUlii pla^ c, Anstralian lowlands, c^ BgyptJraq. Finally, tha black nnits 
osatlli monntiiiiiaaa fagtons on wheat Banks oil flilds tend to bs conesatratod 


type of deposition, these geosynclinal 
areas have gradually become lines of 
weakness in the earth's crust. Thus it 
has happened again and again that 
“mountains have grown out of geosyn- 
clines” (Figure 5). In other words, be- 
cause of the earth’s inherent tendency 
to resist accumulative stresses for con- 
siderable lengths of time, zones of de- 
position, notably weaker tlian the bor- 
dering highlands, continue as such in 
some cases for geologic periods. When 
the gathering forces tending toward 
contraction of the earth's surface 
reach such a strength that they can 
no longer be withst<N)d by the sedi- 
ments in the geosynclinal area, then 
the older and stronger riKks which 
bound the basin move toward each 
other. As a result the softer rocks be- 
tween are caught as in the jaws of a 
gigantic vise, and gradually tliey are 
folded and squeezed until the surface 
of the eartli there has been notably 
foreshortened. Thus do the areas of 
sedimentation become complexly folded 
and faulted tracts; and where deposi- 
tion was formerly dominant, erosion 
now plays the leading role. 

All of Uic long and complicated steps 
by which basins of deposition are form- 
ed and by which mountains finally grow 
out of them have also played their part 
in the migration and accumulation of 
oil and gas (Figure 6). In the early 
stages of the formation of these prod- 
ucts they are both widely disseminated 
through the sediments containing the 
animal and plant material from which 
they were derived. They are then gradu- 
ally gathered together by many forces 
among whicli may be mentioned capil- 
lary attraction, displacement, gravita- 
tion, gas prcHsiire, dilTerences in specific 
gravity, and the general circulation of 


C APtLLARITY, which moves a liquid 
in all directions through small open- 
ings in a solid, moves petroleum through 
minuli: pores in rucks much as kero- 
sene rises in a lamp wick. Displace- 
ment, an effective cause of the migra- 
tion of oil and gas, may result from the 
compacting of the beds in which those 
materials occur, due to the weight of 
the overlying rocks. The muds in which 
oil and gas are assumed to originate are 
much mure compacted than are the as- 
sociated sands into which the hydro- 
carbons arc driven. The progressive 
cementation of the pore spaces in these 
sandstones in turn may cause (urfher 
migration of the oil and gas, and thus 
constitute another type of displacement. 

Gravitation is rarely an important 
agrat in the migration of oil and gas, 
and it is effective only where the sands 
are both poroha and free from water. 
Gaa pressure, howev er, has been effec- 
tive in the movdymient of hydrocarbons. 
The expansion of the gas equally in all 




dii«otioiit u It ia fomed opt 
only poahea it durong^ t^’^ 
oposiiigt in the rock, but tends 
also to move any liqiiida pres* 
ent ahead of it The differences 
in the specific gravities of oil, 
gas, and water is a further 
cause of migration of hydro- 
carbons, for, as the oil and gas 
are lighter than water, they are 
carrM ahead of the water in 
iu movement The general cir- 
culation of water hu also con- 
tributed to the migration of oil 
and gas, particularly in the 
early stages of their n 

fT^HE place of final accumula- 
X tionof oil and gas after their 
migration depends largely upon 
the structure of the beds con- 
taining them. This structure in 
turn is in most cases the re- 
sult of the mountain building 
I have just described; in all 
cases it is the result of move- 
menu of one sort or another 
in the earth's crust. Oil and 
gas move along tilted and por- 
ous beds. In the comparatively 
rare dry porous be<^ the oil 
moves downward and is con- 
centrated in the synclines, or 
downward bent strata. If the 
beds are saturated with water, 
as they generally are, the oil 
and gas are driven upward by 
the water. This upward migra- 
tion may continue to the sur- 
face, wher 

CnurtMy Jmwl «/ IHtrtlniM 

. . r It may be stop- Xbe upper these ifiagrams Olusirat# the 

ped in one or more of several dtpothion of — and the formstiaa of peo- 

ways. If the reservoir bed is synclinal mountain ranpee. The lower three are the 

lenticular and the lens is over- main types of folded monotain belts. Oil fieidt are 

Iain by impervious suata, the likely to occur in the regions marked hat 

oil and gas cannot move up- “ the areas maihsd A'— -A' they are deeply buried 

ward; if the reservoir is seal^ 







pounds per sqaare ki6)^ had 
in manv uses h is hia^. 

So far we have 4een en- 
gaged in getting a bird's-eye 
Wew of the importaitee, prop- 
erties, origin, migmtion, ac- 
cumulation, nnd pcodaction 
of oil and gas; and we must 
now inquire as to how the geol- 
ogist goes about finding those 
products. Is there anything 
mysterious in his methods? 

he, as many seem to 
think, practice some scientific 
hocus-pocus or legerdemain? 
Is ho after all only a “water 
witeh” gone to college? 

Ik^Y experience with the 
IvX qualified oil geologist 
leads me to come to his de- 
fense. He is usually thoroughly 
trained in theory, made wise 
by practice; he is conserva- 
tively optimistic, bat expects 
no miracles; he is willing to 
pioneer, but unwffling to spend 
too much of his company’s 
money in following up bis own 
pet theories. He knows that 
good hard work in the field is 
better than uncontrolled specu- 
lation in the office. Field work 
completed, he is not above 
pliiloaophicol mental excur- 
sions whose results in many 
« mlracnlous. 
Geologist by name, he is si 
times a chemist, often a physi 
cist, and always an engineer. 
In short, trained as a geologist, 
he employs all of the sciences. 

Such an oil geologist, and 
there are many of them, la. go- 
ing into a new area invorifibly 


by a fault, or by an intrusive maSs, or 
by an asphaltic residue at the surface, 
these also prevent the escape of the oil 
and gaa. But the most effective, and by 
for the most common, obstacle to the 
oontinned upward migration of oil and 
gas la a marked reversal or diminution 
of the dip of the reservoir bed (Figure 
7). In such cases the hydroesrbons 
rise to the highest part of the struc- 
ture, but further movement is prevented 
by an Impervious layer which overlies 
reservoir. 

Ibe more desirable of these latter 
structures are particularly common 
alom the flanks of the great folded 
ranges where the movement has not 
baen sufficiently severe to fault the res- 
ervoir complexly. In these anticlinal 
•trcKstarea of Urge sixe considerable 
goa piomuo is ^vekped, and upon 
drUliaf atwb n atrueture the oil may be 
drhsRn by. tho expanding gas 

to jform n flowhtf 

r pmauntlif nnoqnts to 500 
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Figure 7t Sketch 


itnictural leahirM ukl iliowiiig the 


pocition aiMl relation of oil, gai, and water to eyndinae and anticlinea. 
and b are andciinet; c and f are synclinea; d ii a terraces e an oil seep 
on a fyocline; g indicate! greater accumulation of oil (black) on the doted 
tide of a ttructure; h and k are outcrope of oil>bcaring rock, tealed by a 
depoeit of paraffin or atpbaitt e-n b an unconformity; m thowt migradon of 
oil from older to younger poroua rock. At p an impervioui Mratum tealt in 
the oil. Well No. 1 produced gae and oil; No. 2 produced a little oil, then 
water; No. 3 ttruck the edge of the water; No. 4 gave a email production, alto 
water from three tandMone itrau; No. S gave a good production from two tanda 
and would produce from a third if deepened; No. 6 produced from the tint tend 
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Mks Upuelf a nnmbra of queatiou 
aoiaeiHuit aa foUowt: Are there surfaee 
faidicaUooa of oil or gas, such as seeps? 
Are the rocks of s^imentary origin? 
Are the rocks, to be encountered by 
the drill, of the same age as those in 
tome producing field? Is there a proba- 
ble or postible source of oil and gas? 
Are porous beds present? If so, do they 
have a sufficient impervious cover? Is 
the structure suiuble to the accumula- 
tion of oil and gas? Are the beds so 
slij^tly metamorphosed by heat and 
pressure that oil and gas, if once pres- 
ent, have not been driven off? And so 
on. An affirmative answer to all of these 
questions, except the first, is regarded 
aa very desirable before drilling in the 
area is undertaken. Time does not suf- 
fice to explain how the geologist answers 
all of these and other questions, hut 
several of the procedures which he has 
developed for their solution may prove 
of interest. 

T he degree of rock metamorphism 
may be determined fay several meth- 
ods, but the most widely used criterion 
is the carbon ratio of the coal in the 
area examined. In 1915 David White 
advanced the theory that the percenUge 
of fixed carbon in pure coal is an ac- 
curate index of the degree of metamor- 
phism of the rocks containing the coal, 
and that the general prospect of obtain- 
ing oil in an area in which coal occurs 
may therefore be determined by a study 
of the carbon ratios of the coals of that 
area. 

After studying the locations of Ap- 
palachian oil fields in connection with 
the carbon ratios of the coals in them. 
White concluded that cil in commercial 
quantities would not be found where 
^ carbon ratios of the coals were 
hi|^ than 65. In other words, as one 
moves from the gently folded Appalach- 


ians on the west toward the more in- 
tensely folded rocks on the east, he 
finds the coals iitcreasing in their fixed 
carbon content. He notices also that be- 
yond a certain line no more oil fields 
occur. Further carbon ratio studies else- 
where in North America, and on other 
continents, in the main have seemed to 
justify White’s conclusions, and they led 
him to add that the degree of regional 
metamorphism in any area determines 
also the character of oil it conUins. Al- 
though the entire validity of this theory 
recently has been questioned by some 


geologists, most workers regard it as a 
useful empirical generalization of espe- 
cial value in ruling out certain areas in 
which, although otherwise attractive, the 
drilling hazards are made unduly great 
by the regional metanM>rpklsm. 

Another example of the geologist’s 
utilization of scientific methods is his 
development of geophysical means of lo- 
cating structures in areas in which the 
bedrock is concealed. These methods, to 
the uninitiated, do seem to partake of 
witchcraft. In the main they are baaed 
on (1) differences in the reaction of pe- 
troleum, salt water, and different types 
of strata to the transmission of radio 
waves, (2) differences in the electrical 
conductivity of different substances 
found in the prospective area, (3) dif- 
ferences in the magnetic qualities of 
different types of rocks, and (4) dif- 
ferences in the density of the different 
types of material found in the earth’s 
crust as determined by a torsion balance 
nr by the seismograph. 

As a result of this last method and 
other types of detailed exploration 
over most of North America, it has 
been possible to pool the daU thus ac- 
cumulated and to point out “petrolific 
provinces” (Figure 8). That i^ as a 
result of information gathered by in- 
dependent geologists, oil companies, 
and by state and federal geological sur- 
veys, those areas in which there is some 
chjuioe for oil and gas have been rather 
definitely Oatline<l and set apart from 
those remans m which it is essentially 
hopeless to ptospect further. 



ELECTRICAL AIDS TO BLEND FLYING 

By PROF. ALEXANDER KLEMIN 


T he human being with nonnal 
seiuee can By very succaaafuUy in 
fair weather, although he has the 
unuaual problem of governing hia craft 
around three axea. Flying “blind,” aa 
in fog, he ia baffled. Man ia accustomed 
to one accelerating force — gravity — 
which olwaya acte vertically down- 
wards. Aloft he ia subjected to much 
larger forcea which may act in any or 
all of three directiona. A apin so dis- 
turbs the internal fluid of the ear that 
the pilot may think spinning still per- 
aiata long after it has ceased. In a fog, 
he may imagine his craft to be flying 
level and straight ahead, when his plane 
is in reality in a spin. Once the hoiixon 
disappears he is truly helpless. 

Pilots who once argued for the re- 
liability of their senses are now firmly 
convinced that instruments are essen- 
tial. Instruction in blind flying, with 
covered cockpits, is becoming general. 
(See page 528, December, 1929, page 



original developmentt in applied 
science are still likely to be achieved 
by brilliant individual^ hut the solution 
of technological problems which are 
clearly indicated by the requirements 
of an industry ia far more apt to lie 
in the hands of a well organised in- 
dustrial group. 

The General Electrie Company, in ite 
research and engineering departments, 
provides perhaps the ideal group fur 
industrial research. Laboratories of 
every description, supported by full 
facilities for experimental conMruction, 
specialists in every branch of applied 
science, and executives who recognise 
the value of research and invention 
and support experimentation to the 
limit without too great an anxiety re- 
garding immediate profits, provide an 
ideal set up. 

When, with the growth of air trans- 
port, the problem of complete instru- 
mentation in flying became of impor- 
tance, the General Electric 
Company found an excellent 
opportunity for its splendid 
research organisation. While 
government bureaus, other in- 
dustrial organizations, and the 
universities have all contributed 
to the problems of blind flying, 
it is remarkable how nearly the 
instruments of this company 
cover the entire field of blind 
flying. 

The General Elecuic “mag- 
neto compass,” a rival of the 
“earth inductor compass,” has 
given the airman an instrument 
far superior to the ordinary 
compass. The magneto compass 
is expensive, relatively heavy 


and not simple, but its application in 
aerial navigation is more thjm Justified. 
It consists essentially of a generating 
unit, a remote-indicating 'instmiiiant, 
and a course-setting mechanism. The 
generating unit is mounted in some 
part of the airplane relativejiy free from 
disturbing magnetic influeaoeo, such as 
“aft” in the fuselage near the tail as- 
sembly. It is located inside the fuselage 
with the drive shaft extending outside 
so that the wind-driven impeller is 
turned by the relative air velocity in 
flight, thus driving the generator. The 
other component elements which ore 
unaffected by local niagnetic dis- 
turbances are mounted on the instru- 
ment board in the pilot’s cockpit. 

T he magneto compass generating 
unit operates just like a direct- 
current generator. It has an armature 
and a commutator but uses the hori- 
zontal component of the earth’s mag- 





470, Juno, 1930, and 
page 430, December, 
1930 ScfEirnrtc Amcri- 
CAN.) Complete instru- 
mentation for blind flying 
is being achiered. 


W HILE at the end of 
the 19th Century, 
applied science and en- 
gineering had got fully 
into their stride, inven- 
tion was Mill largely i 
matter of faidhridnal ef- 


fort or the reaalt of 
effort by sinail groups. 
It is true dut entirely 



netk field as its field of 
' Pole ^eees of 
Permalloy serve to con- 
centrate the magnetic 
lines of forcei[ hmuse 
they prefer to poM 
through the alloy rather 
than through the adja- 
cent air spaces. When 
the pole pieces lie pmral- 
lel with the earth’s lines 
of force, that ii, mag- 
netic north and^ south, 
the generatorV field 
ttrcin^ is mal^tli; 

a moximffls gen- 
erated voltage.’ iVhen 
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the pole pieces are at right angles to 
the earth’s field, that is, magnetic east 
and west, the generated voltage is sero. 
Thus, with the pole pieces pointing 
east and west, the indicating instru- 
ment pointer is on zero in the center 
of the scale, above the nose of the 
miniature airplane which remains sta- 
tionary. A swing of the pole pieces 
from the east-west position picks up 
. some of the earth’s field and causes the 
genmator to generate “positive" for 
one direction and “negative” fot the 
other. A corresponding movement on 
the indicating instrument shows that the 
airplane has turned to left or right of 
the east-west course. 

rpo eliminate the effect of the verti- 
X cal component of the earth's mag- 
netic field, when the plane is not level, 
the pole pieces swing together with a 
pendulum, which is damped to prevent 



The fundamental principle of course setting with the magneto compass 


The directional effect being obtained 
by means of the position of the pole 
pieces and not by depending upon the 
exact position of the brushes, no errors 
are introduced by brush wear. 
Further, since the pole pieces are ' 
guarded against the effects of pitch 
or roll by the pendulum, the arma- 
ture can be driven through simple 
shafting from the air impeller with- 
out the introduction of universal 
jdnts. 

The compass indicator, of the 
galvanometer type, needs no de- 
tailed description, as beyond heavy 
jewel-type biuringa and shock-ab- 
sorbing mounting ring, it resembles 
the usual electrical instruments of 
this type. 

When the magneto compass is 
installed, the course-setting con- 
troller is mechanically connected 
to the pole pieces of the generator 
and rotates them by means of 
either a flexible or rigid shafting, 
so that when the pointer of the 
indicator is center^ the ship is 
headed in the direction indicated on 
the dial of the controller. The course- 
setting controller consiste essentially of 
two concentric dials with a gear reduc- 
tion so arranged that one revolution of 
the crank moves the outer scale a dis- 
tance of ten degrees. Inasmuch as the 
inner scale is divided into ten equal 


parts, each of its divisions represent 
one degree. The combination of the two 
scales acts as a vernier to adjust the 
compass accurately and to indicate the 
course thus established by the pilot. 



I indicator, comhinad with 
’, is described in the text 


While the pole pieces of the magneto 
compass generating unit are kept hori- 
zontal hy the damped pendulum, the 
pendulum will not do everything. Rota- 
tion of the plane introduces centrifugal 
forces which act on the pendulum also, 
and the pendulum becomes incapable of 
indicating the true vertical (this is why 



so many means of stabilization on the 
pendulum principle have failed), and 
the effect of the vertical component of 
the earth’s magnetic field introduces 
errors. When flying due north, in the 
northern hemisphere, the compass 
actually indicates a turn opposite 
to the one being made. This is the 
well-known nurUierly turning error. 
Accordingly, a turn compensator 
has been introduced. It consists of 
an electrically operated gyroscope 
and a zero center scale instrument 
connected by a single two-con- 
ductor wire of any required length. 

T he gyroscope is essentially a 
small electric motor mounted 
with its shaft horizontal and free 
to process about another horizontal 
axis when affected by the turning 
of the aircraft. This precession 
changes the electrical balance of 
a circuit, causing the indicating in- 
- strument to read “right” or “left" 
turn as the case may be. The 
amount of precession is propor- 
tional to the rate of turning. The 
gyroscope is operated from the storage 
battery of the aircraft or from any 
equivalent source of electric energy. 

The electric gyroscope may be used 
to compensate errors introduced by 
turning with the magneto compass. By 
means of a potentiometer, a potential 
is impressed upon a circuit of the mag- 
neto compass to buck tlie potential of 
the compass itself caused by the turn. 
The gyro unit may be mounted at any 
position in the plane and particularly 
is it useful when flying northerly courses 
in the northern hemisphere and souther- 
ly courses in the southern, hemisphere, 
where the northerly turning error is of 
such importance. 

The gyro, element of the turn com- 
pensator may be used independently of 
the compass as a turn indicator to aid 
in maintaining the plane in straight 
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light A Mpcrtte ibdteMor il 
thra poriM for this me.' ^ 

Thua, the pilot ius before 
him an indkatioA of tunu 
away from the course as well 
as the indication of the com* 
bined instrument in the mag* 
neto compass. 

With the help of the mag- 
neto compass it is not only 
possible to give the pilot the 
exact course, but it is also 
possible to nmdify its use in 
such a manner as to give 
automatic steering. In this 
work a contact-ma^g micro- 
replaces the com- 
pass indicator, and controls 
a clutch within the steering 
mechanism itself. It is, of course, neces- 
sary in such application to amplify the 
current generst^ in the magneto com- 
pass. The whole is a self-conuined unit 
connecting directly to the control cables 
of the plane. Gist of automatic steer- 
ing equipment has, so far, kept it from 
commercial use, but there is no doubt 
that, ultimately, automatic steering will 
come to the help of the commercial 
pilot, particularly as transport planes be- 
come larger and carry greater pay loads. 


T he magnetic compass is very accu- 
rate and, u we have seen, it is pro- 
tected against pitching errors and 
against errors introduce by turning; 
but it is not protected against drift due 
to side winds. Visual drift indicators 
are sometimes employed for such a pur- 
pose, with specially arranged sighting 
devim which show whether the air- 
plane is really following a compass 
course or drifting sideways to left or 
right of this course, but when there is 
fog, such drift corrections cannot be 
m^e; radio must then be employed. 

Two types of radio signal!^ ap- 
paratus are now in use on the airways; 
aural and visuaL With the aural bea- 



in an Anay ai r ph n a 

off hk course. This device uses the 
ordinary broadcasting band and con- 
sequrady may be directed at any broad- 
casting stathm within range of the re- 
ceiver. Tests have shown that a pilot 
can fly to an average powerful broad- 
casting sutkm from a distance of 200 
miles. 

A RADIO echo altimeter, by using 
radio ;iraves reflected from the 
ground, gives accurate indications of 
altitude at periods of half the wave- 
length of the set (See “A Radio Alti- 
meter,” December 1929 SciEimnc 
Ambrican.) In the early development 
of this instrument, wei^ts of greater 
than 80 pounds wwe required, together 
with the use of seven tubes. The present 
outfit has been reduced to a weight of 
four pounds and uses but a single tube. 

Another type is the sonic altimeter, 
on which the General Electric Gim- 
pany has expended much time and 
energy, and awh is particularly useful' 
for fog landings. In diis device, a 3000- 
cycle note from an automatically oper- 
ated air whistle is directed pnfodicdly 
at the ground by a megapbone. The echo 


of ^ outgoing signal k nentvpdlii a 
second meni^oae which is oaaaMad 
dironi^ a i^-paas filter to a stedik- 
seope worn by the pilot. A tiinflijf; 
mechanism makes possible the indkn- 
tion of ahiUide. (For complete dekflls 
see “Sonic Altimeter for FogFlyhig.” 
April 1931 SciENTinc Amwhcan.1’ . 

W E have not mentioned the nMhi- 
plicity of other instruments yRA 
which the modem airplane k eqidp|ted< 
Air speed indicators, temperature ''in- 
dicators, tachometers, pressure 
fuel gages, and so on, form a bewiloii- 
ing system. The photograph of the spe- 
cial Douglas airplane cockpit gives MS 
indication of the complexity of ^ nery- . 
ous system of the s^era airplan^V 
Nor have we discussed the light 
cons, auxiliary airport beacons, airport 
markers, floodlights, and other aids to 
navigation; nor the system of weaffMr 
broadcasting so useful at the present 
time. (See “The Pilot Phones Hk Air- 
port via Radio,” July 1930 SotEtmnc 
Ambmcan.) Space also wiU not permit 
us to deal with the radio metb^ for 
guiding the plane when quite near ifo 
airport, which have permitted tbe pflot 
to take off and land absolute^ J|" 
Such experiments carried out 1 

Bureau of Standards have remit. 

promise, though stiU only in lhi» d(^ 
velopment stage. (See “Flying IHbid— 
Guided by Radio,” July 1931 SasMtmc 
Ambricam.) 

Gedlt for such work k due not edlv 
to the General Electric Gimpany sad 
the Bureau of Sundard^ but also to 
the Pioneer Instrument Company; jflto 
Sperry Gyroscope (]ompany, and toany 
other organisations. 

The intensive effort now put forth 
will soon result in perfect navigatioa 
under all conditions, with fog, tlm last 
of the great enemies of flying, complete- 
ly conquered. 


con, the pilot listens for the dot-dash 
code of the beacon signal. When he 
hears a code letter of one kind, he 
knows he is to the right of hk true 
course and steers to the left until the 
signal changes to a series of long dashes. 
Wlten he goes past hk course to the 
left, another signal apprises him of 
the fact. 

With the vkual type of beacon the 
pilot watches two vibrating reeds which 
ar« tuned to the frequencies of the bea- 
con signal Deviation to the right or 
left of tbe courae.k indicated by tbd 
unequal amplitude of the reeda. (See 
“Ra^ Guidea tbe Airway TVavder,” 
Mardi 1929 ScraNTtnc AHxaiCAir.) 

Fto fljtng oS the estabUsbed altwaya, 
there bu been developed a wing loop 
jlknlng devloe which couples 'vdtb a 
Itaadard teeeker and indieatos to tbe 
pBot, by meins of a meter on tbe in- 
atmment beerd, whether h» k on or 
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An Etnuean Safety Pin 

T he Metropolitan Museum of Art 
haa just acquired a 2700 year old 
Einiican gold fibula. It is one of the 
exquisite uinkeu which arc charac- 
teristic of the 7th Century Etruscan 
tombs. The pin is of stout gold wire, 
and the decoration is made up of double 
geometric rows of gold granules in 
xigxags and meanders. The length of 
the whole pin is 2Vi inches. 

Eastern Stucco Statues 

T he Stora Art Galleries of New York 
recently showed some remsDrkable 
stucco statues found in the neighbor- 
hood of Tash-Kourgan (Chinese Turkes- 
tan) to the east of the Afghan border. 







CurioiM stucco figures from Chin* 
«st TotkasUn show Gothic-Biidd* 
hist a^ Itido-HcUanistic influences 


was still damp. This period of Indo- 
Hellenistic culture sprang up in the 
wake of Alexander's conquests. This 
location was in the path of the “old 
silk road" which crq^sed the Gobi 
Desert. It is difficult to explain the Goth- 
ic influence in the one on left. 

Excavating Rome’s Seaport 

HILK Rome is being properly ex- 
cavated in many quarters, its sea- 
port, Ostia, has not been neglected by 
Premier Mussolini. Ostia is located at 
the mouth of the Tiber, 13Vi tntles from 
Rome. It was founded in the 7th On- 
tury The excavated ruins date 
chiefly from the 2nd-4th Centuries a.D. 
and include great harbor works, grana- 
ries, temples, fora, and theaters. The 
small bath which has recently been ex- 
cavated has yielded an imp«*rtant head- 
less statue. A complete necropolis has 
Iwen uncovered in Ostia's island a 
the Ti e Aeneiis landed. 


They display a mixture of Greek. 
Gothic, and IndieBuddhistic features. 
For the artists of the Tarim valley stuc- 
co was what marble was for the Greeks. 
The modeling was done while the .stiirco 








A MODERNIZED UNIVERSITY LIBRARY 



it Ifi MariM high mmI hmuM J/KM^KIO boofci 


I N building a library, tbe tendency i» 
to veer to the monumental. The stack 
is usually obscured behind a screen 
of monumental rooms or becmnes the 
rear facade. In reality tbe essence of a 
library is the bookstack where tier after 
tier of self-supporting shelves house the 
books with narrow aisles giving access. 
In the recently dedicated seven million 
dollar library at Yale University the 
dominant idea was the placing of the 
stack In the most acce^ble and im- 
portant position on the site as the domi- 
nating feature of the facade. This ex- 
ternal expresrioki of the functional core 
of the building gives the library a 
structural digiuty and symbolikm worthy 
of the great traditions of tbe University. 

Architecturally the Yale library is a 
masterpiece and the symbolism and il- 
Instrative ornament stamp it as one of 
the ouutauding buildings of the world. 
The Sterling Memorbd Library 
named after the donor of tbe Sterling 
Foundation which hbs administered the 
funds bequeathed by Mr. Sterling. 

At the We of the tower and in front 
of it .the main hall, like the nave of a 
dtmh with vaulted aisles, provides a 
diprified appMwch to the rooms of a 
more publie nature, like the reading 
. rooms and the exhibition rooms. The 
*GotW arddteoture adapted to library 
needs ghrea a feeling of spacioaaneae 
and oa&i vdikh has an excellent psy- 


chological efiect. The delivery 
desk at the end contains com- 
plete equipment for commu- 
nicating with the suck and 
the various reading rooms. 
Access to the book stack is im- 
mediately behind the delivery 
desk. No viaitor is admitted 
to the suck without a pass. 

The booksUck tower is a 
working laboratory which is 
intend^ to bring readers and 
books quickly and easily to- 
gether. The tower rises to a 
height of ISO feet and is 
built like a skyscraper with 
low ceilings. It is subdivided 
into sixteen floors or tiers by 
of thin marble deck- 
floors, one and one quarter 
inches thick, and supported 
in the light steel horizontal 
framework of the bookstack. 
The waste space of thick 
floors is thus avoided, and 
the maximum cubical capac- 
ity of the building is utilized 
for the storage of books. Two 
thousand tons of steel and 



Aitvt* ^Up>e A att^M^ Yab Uiraty 
of 1^42. Omt M pmcsttt of tbe 
beob w«M b the origbul Uwerr- 
Ktkli Ooe ef the 950 liwisat’s 
aew lulis wUfa shelvw and desk 

iron entered into the construe^ of fl^ 
tuck, and 1000 tona of marble iu the 
floor and stair treada. All the steel eon- 
ueotiona wen welded iuatead of riveted. 


resulting in a solid self-supporting, free 
standing, massive unit of steel. Tlds wu 
the largest welded job up to the date 
of construction. There are six and one 
half miles of aisles in the booksUck 
tower. The capacity of the bookstack 
tower is approximately 3,500,000 books. 

Two suck tiers are equivalent to one 
building story and each two tiers of 



Omm gsfwrstor molest atone fat 


vsatilatnig syMam, prsvoatiag mold 

stacks serve special departments. Booled 
housed together for one department of 
study are, as far as possible, made ac- 
cessible to all departments. The serious 
student need not use tbe main or spectaA! 
reading rooms as student carrels or 
cubicles are provided. The sUck floors 
are equipped with cubicle partitions at 
the windows; in all there are 330 cubi- 
cles, each four by five feet. They are 
so designed that students studying spe- 
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eial Babjecta may be conveniendy lo- 
cated with reference to their material in 
the adjacent stock sections. Each carrel 
is equipped with three adjustable shelves 
and a desk with a drawer. Here the 
student can collect the books which he 
needs and work in peace without the 
exasperation of finding the critical vol- 
ume in the possession of another. 

Naturally, readers who do not need 
facilities for such specialised work i 
the reading room. Book conveyo i 
ore of the greatest importance ii 
connection with the stack. The 
conveyor pours down a continu- 
ous stream of books out of the 
stack tower to tlie delivery desk. | 
The conveyor (described in die 
November 1929 Scientikic Ameri- 
can) consists of an endless chain 
which is continuously operated at a 


ments. First, books and their 
preservation ; second, the oc- 
cupants of the building, both 
employes and students, and 
their comfort; third, equip- 
ment simple and durable and, 
at the same time, as inex- 
pensive to operate os iHissi- 
ble. There appears to be a 




more or less well defimsl 
opinion of engineers that con- ' 
ditions giKid for human be- Main 
ings are good for books. The 
ideal recommendations are 
68 degrees, Fahrenheit, dry-bulb tem- 
perature and 40 percent relative hu- 
midity. 

The system at the library is called the 


Main reading room contains every con- 
venience including mechanical dictionary racks 


walls and windows exposed to outside 
temperatures, and one for the top third 
which has an exterior wall and windows 
on three sides. The plant includes air 


“split system;’* that is, sufficient direct filters, humidifiers with steam coil and 


radiation is installed to keep the tern- 


nils in addition to fans. 


Specially dasigned perforated light 
shadaa protect stock attandantt 
from glare yet illuminate sbclvci 

average speed of 75 feet a minute. Any 
obstruction causes an automatic over- 
loading device to stop the conveyor in- 
stantaneously. Pneumatic tubra arc 
used to send the call slips from the 
delivery desk to attendants* stations in 
the stack. Once the book is located it 
is placed in the carrier at the stack level 
and is automatically combed from the 
carriers into a receptacle at the delivery 
desk. The time required to transport a 
book from the farthest point in the 
tower to the desk is two and one-half 
minutes. 

There are six elevators and two dumb- 
waiters. Two of the elevators are used 
principally for returning books to the 
shelves. Two of the elevators carry 
operates and are used by the studenU 
who enjoy sUck privileges. The dumb- 
waiters are intended to carry small 
loads between the floors of the stack 
and are controlled by push buttons. 

The beating and ventilating system is 
design^ to meet local climatie oondi- 
tions and three fundamental require- 


perature of the building at 70 degrees, motors, and ducts. An interesting fca- 
Fahrenheit, and the air for ventilating is ture is an ozone apparatus from which 
delivered at room temperature. Equip- ozone may be added to the circulated 
ment is provided to deliver lOO.OCX) air. Tlie object is to prevent mold from 
cubic feet a minute to the stack space, forming in tlic book bindings. Heat and 

The air is delivered by flirec fans, one light are provided from the central 
for the lower third of the stack wliich is power plant of the University, 
entirely surrounded by other rooms, 

<ine for the center third which has some rTlHE lighting of the stacks is peculiar 



Book c o nvyoe brings books to do> 
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T he lighting of the stacks is peculiar 
and the [dun was evolved for this 
library by the builders of tlie stack. In 
the aisles of the stack the shades are 
perforated willi openings of various 
sizes and shapes to allow light from the 
lamps to illuminate the upper shelves, 
while the reflected light illuminates the 
lower shelves. The blank spaces and the 
spaces liaving the small holes serve to 
shield the eyes of those using the stack 
from tlie glare that is usually a part of 
book-.-tack illumination. 

The public rooms of the library are 
very fine, including exhibition rooms, 
rare book room, and lecture rooms. A 
hall of “Yale Memorabilia’’ includes a 
section of the famous fence. There is 
also a room designed to reproduce at 
exactly as possible the Yale Library of 
1742. Paneled in white pine and lit from 
narrow wood casements this room gives 
the atmosphere of nearly 190 years ago. 
Owing to the existence of an old manu- 
script catalogue it was possible to find 
and locate ^ percent of the volumes 
which originally belonged to the old 
collection. 



WHY QUESTION THE 
REASONING OF ANIMALS? 




T here awnu to have arisen a sort 
of foregone conclusion among 
biologists that all animal behavior 
is merely the result of instinct, however 
variously that word is defined. Mechani- 
cal automata is one phrase, inherited 
propensity and spontaniety are others, 
but there doea not seem to be a clear 
comprehension of the workings of these 
forces or of their limitations. 

The precise Influences of heredity 
upon nerve-endowed creatures is too 
little understood and many observations 
bearing on the question have either 
been overlooked or commented upon il- 
logically, even by such careful students 
as the accepted dean of American out- 
of-door naturalists, 
our late nature- 
loving ex-President, 
and many deserved- 
ly high-positioned 
natnral scientists. 

There is, however, 
too much data on 
the subject, the in- 
terpretations of 
which are all too 
plain and the con- 
clusions too obvious 
to permit the auto- 
mata thetny longer 
to rest content. 

There is no need 
to resort to the far- 
fetched or the 
well-nigh impossible 
to prove the exis- 
tence of the rea- 
soning power in 
animaK though tliis too often has been 
employed. The writers of fanciful yarns 
wherein the impressions ol hero wolves, 
bears, foxes, and rabbits have been 
rated In human values have hurt the 
cause of truth by exaggeration. On the 
other hand, much thiat has been de- 
signed to disprove animal intelligence 
has been absurd, as with the case «if 
Burrough’a cow tluit ate the straw with 
which the skin of her calf was stuffed. 

ANIMALS can be impressed, and 
xx therefore must think and reason 
only within the scope of their own ob- 
servations and memory. They possess 
little imagination or none, except as 
regard! tbs fear of possible enemiei. 

also possess curiosity, which may 
ha al^ to imagination. One might as 
’ wen Suppose a South African buanmah 
.or «. HottenUtt^ should reason upon ^ 
tranaU of Venna or manage a problmn 
in; al|a^ as a cow to comprdmid 
anatomy or Ufxldenny. Bossy knew her 
calf by the smell of the akin; she' had 


no conception of what constituted iu 
original interior. In fact, if fresh hay 
had exuded from her own sides she 
would have eaten that 

Otnsider the limple matter of nest 
building. In the construction of their 
houses beavers um more judgment with 
regard to floods than do many humans, 
and they always learn the value of 
caution. Is it falx to uy that they do 
not weigh, compare, and decide intelli- 
gently regarding the most suiuble spot 
for a dam and colony house, as influ- 
enced by the breadth and depth of the 
water, abundance of food and least 
danger of surprise? 

I watched an orchard oriole select a 



an hchint hack, be kwcIms ye 

. onding Co his diseomfoct, arid gray • 
guidsd by gray, bay tnasMgss a fl^htsn s 

position for her pensile nest in a pear 
tree not 20 feet from my study window. 
She fetched a long stalk of pass and 
stretched it from one branch to another, 
but it was not long enough to permit 
tile slender up^ end to give a firm 
hold when twiU enwrapped. As though 
with impatience, ^e tore this away, let 
the stalk hang discarding the posi- 
tion, commenced to entwine a new 
strand of grass of the same length be- 
tween closer brtiK^ea five feet higher 
up the tree. She leaned to know she 
could obtain grain of this maximum 
lenph only. Is there any difference be- 
tween the reasOniBg .shown here and 
that which u Whan would show If hU 
tepee poles cepld not be firmly im- 
pluted in onie and he abould 
change to anothatf 
The created fiycmcher pUoea a cast- 
off snake akin the entranee to; its 
nesf in hollow or wotodpecl(er hole. 
This forma ph part of the a^^ 
conffning construction, but k nipposod 
to bo designed ontbrely for loattuff 
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away squirrels and egg-eating bird ene- 
mies. It is common for countrymen in 
remote sections to leave a light burning 
all night long as a warning to maraud- 
ers. How much difference in the method 
or depee of reasoning is there between 
the adoption of these two means of 
protection? Or doea each individual 
man get his idea Independently and the 
bird only as a hereditary habit? Some- 
times the birds omit die skins when 
these are plentifuL The human can ex- 
plain his own purposes, but because the 
bird has not the power to convey in any- 
way the reason for its choice of snake 
skin, can we assume that its universal 
act is only instinctive? 

The Moro of Mindanao builds his hut 
of pita fiber, entwining it In a definite 
manner; this knowl- 
edge and the rea- 
son for his choke 
of material he has 
gained by long in- 
heritance. The virao 
builds its nest of 
grape-vine fiber, the 
choice of which is a 
hereditary matter, 
of course. Both man 
and bird MHmewbat 
vary the conatiue- 
tion, the latter with 
its needle-like bill 
making rather dm 
better job of it No 
doubt both encoun- 
ter difBonltiea that 
inherent knowledge 
could not have fore- 
seen and both moat 
nse head work. 

Choice as between two or mm ways 
of reaching an effect must indicate a 
ceruin cogiution and the neceasary 
comparisons are influenced alone by 
reason, though the ingenuity employed 
may be very larply an inWitra ten- 
dency. There k a decidliig point that 
compek a decision for the ippmrent 
best; otherwise there would be no 
variadons, though these ocenr. The se- 
lection of chimneys instead of hollow 
uees by the swift, the adoption of Urd 
houses and hollow gonrda on ptdet 
rather dian old woodpecker heUe by 
purple martins, dm bnprovementa in 
naet building that one oriole shows from 
season to toaion over that of iti firaf 
^oita, the tiae of paper, atring, and 
rags by the catbird, caidtntl, vir^ and 
other species, indiWe clearly, the rea* 
oming selection of better materials, 
safer poai t i o m, and mora care. 

Ikue remarkable, and atiU com- 
parable to die medioda of man, 
manaers and baUto 
ipeetficaW titd vaffoiitiy pnbttMid% 
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die Bum intallifent earnivonu The 
Bteehfay approich may be merely in- 
idncthre as b the sudden well-timed 
and measured leap, but overcoming the 
difficulties set by the intended victims, 
which often show an ecpial intelligence, 
demand nothing leas than thoughtful 
strategy. With regard to thu there b the 
choice of direction. It meets with varied, 
comparative illustration. 

?^en feeding chickens a simple ex- 
periment may be practiced by opening 
the yard gate, and then, as the flock 
surges through and follows a little way 
along the fence on the outside, a hand- 
ful of grain is thrown over the fence 
and inside the yard. Most of the younger 
fowb and some of the adults instantly 
will try to sift themselves through the 
wire in a vain and frantic effort to get 
at the corn, hut chanticleer and a few 
of the wiser hens will gaze but a mo- 
ment at the delectable treat, then turn 
and make for the gate, going at first 
almost straight away from the grain. 
Now, hardly anyone can expect reason- 
ing sense in a hen; her admirable care 
of her new brood u almost entirely in- 
stinctive, even in the brave battling 
against enemies, but to turn tail on 
fiwd plainly in sight because of the 
memtiry of a sure way around can Iw. 
nothing short of reasoning, however 
simple. 

My trained setter loved nothing bet- 
ter than a run with his too inddgent 
master, but the director of domestic 
affairs had decreed that dogs, however 
well behaved and lovable, were not to 
trespass on the smooth floors and rugs 
of dining-room and hall. So Count, 
when called, dared to come, after care- 
ful instruction, only to the kitchen- 
dining-room door and there prance in 
expectant glee until hut and jacket 
were donned. The call of “come boy” 
and the opening of the hall door had 
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no other effect than to send him direct- 
ly away from the coveted invitation, out 
through kitchen and' shed doors, into 
the yard and around the house, to join 
me at the front door. Is that reason or 
automative instinct? Analyze it for a 
clear answer. 

On much the same basb our cat, 
which was a great hunter, though 
deprived of the opportunity by being 
kenneled throughout the bird-nesting 
season, spent some time in trying to 
surprise rabbits, especially one old 
long-eared buck that frequented the 
overgrown garden. On one side a brge 
briar patch bordered the woods and in 
this bunny found ready asylum. The 
cat well knew that the rabbit could 
easily outrun him; the only hope was 
stealthy approach and surprise, but no 
method held any chance within that 
dense mass of thorns. So bunny was 
followed only to the edge of the briars, 
though the greedy feline eyes could 
easily discern the retreating hare with- 
in the shadows. What tlien? Merely an 
instinctive longing, or a further effort 
to brave the numerous thorns? 

T rust the rat’s belter brains; in- 
stantly he comes away and, out of 
sight of the rabbit, makes a wide de- 
tour, reaches the far side of the thicket 
where bunny is likely to emerge and 
there lies in wait, patiently, motionless, 
with a very good chance of successfully 
surprising the coveted quarry. If this is 
not reason pure and simple, then there 
roust be some special name for it. 

There is one trustworthy account, 
repeated many times in many localities, 
concerning as many dogs of various 
breeds, that clearly shows canine rea- 
soning. These dogs are hunters of 
woodchucks and the dog so inclined 
watches long for the appearance of the 
digger, sneaks forward with belly close 
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to the ground, gains a strategio posi- 
tion and suddenly dashes forward, not 
at the now alarmed groundhog which 
speeds for iu burrow, but straight for 
the burrow, to bead off the slower 
marmot. 

Here is a sense of relative distances 
and an appreciation of the particular 
direction which is to be the most effec- 
tive. I have witnessed a similar occur- 
rence when a large weasel chased a red 
squirrel. The latter had gone up a 
trunk on a branch-to-branch course 
toward its nest tree. The weasel must 
have been formerly observant of the 
chickaree's dwelling-place, for instantly 
the killer ceased the futile pursuit upon 
vertical surfaces where the squirrel ex- 
cels and, watching the latter’s direction, 
immediately ran to the nest tree, as- 
cended to a spot near where the squir- 
rel would leap and waited for the 
out-maneuvered rodent. 

The tricks, subterfuges, and actual 
wisdom of working elephants, the keen 
sensibilities of trained dogs, seals, and 
horses permit actual ridicule to be cast 
u|>on the assumption that animals act 
only through hereditary instincts. Per- 
haps we cannot entirely credit the yam 
about the fox plucking wool from sheep, 
or selecting a mossy stick and then 
liacking slowly into water until all 
the fleas have retreated to the wool or 
moss held just above the surface; 
whereupon reynard dives and lets the 
current carry the jumpers to their fate. 
Nor are we obliged to credit that old 
story of one closely pressed fox in the 
hunt leading the bounds to a certain 
leaning hollow tree where a fresh com- 
panion in hiding leaps nut and away 
to distani’.e. the baffled hunters, the tired 
fox remaining in hiding. This latter 
would indicate a definite understanding 
akin to language. 

But we do know from unquestioned 
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observation that two prairie wolves 
will engage in co-operative hunting of 
jack rabbits, one coyote squatting where 
the too swift-footed and always circling 
quarry is started, the other running his 
best for one round and then dropping 
to rest while the fresh one takes up the 
chase. Thus they trade with each turn 
until they wear down the poor jack. 
This does not entail such a complicated 
understanding as to need a language; 
mates hunting together may chance on 
the opportunity and act each partially 
independent of the other, but both com- 
prehending the advanuge of co-opera- 
tion, nevertheless. 

I witnessed the co-operation of two 
coyotes in attempting to pull down a 
calf, which would have been successful 
but for my interference. One coyote 
tried it alone, but was 
very effectively butted; it 
disappeared and in ten 
minutes came back with 
another coyote. This 
strongly suggested 
kind of sign language, no 
doubt exc^ingly limited, 
as is also shown by one 
sheep-killing dog inviting 
a hi^erto innocent dog to 
join in a foray. Or does 
the second beast merely 
recognize the scent of the 
prey upon the fitst of- 
fender? 

But because animals 
cannot in any certain man- 
ner express their thou|^ts 
and impressions or give 
even a partially lucid sug^- 
gestion as to the purpose 
or dmice of their actions, 
is it Just that we should 
dray them the possession 
of ideas governing their 
oooclusions? That able 
naturalist, Dr. Elliott 
Cones, ia hia remarkable 


monograph on the fur-bearing quadru- 
peds, can hardly be questioned as to ac- 
curacy, and while he quotes many 
authorities with regard to the wonder- 
fully intelligent wolverine robbing 
traps, springing set-guns, avoiding 
deadfalls and the like, there must be a 
semblance of truth in the combined 
conclusions — enough to insure the be- 
lief in the creature's keenest reasoning 
powers. Others of the weasel family — 
notably the mink and pekan and that 
fellow long credited with wisdom, the 
fox — show degrees of intelligence by 
avoiding traps that can be due only to 
clearly defined reason. 

The horse is by no means the intel- 
lectual leader among dumb animals; it 
possesses a rather limited understand- 
ing of dangers and often a perverse 


stupidity. However, we may kxA to 
the horse for the simplest, moat earily 
obtained and entirely unquestionable 
evidence of thoughtful and reasoning 
action. Anyone with a little time and 
patience may go into rural pasture fields 
where two or more grass-filled and con- 
tented equities are resting in the shade, 
and witness the following demonstra- 
tion. Gray and bay for a time aasume 
a friendly attitude and stand head to 
tail, largely for the purpose of having 
flies switched from the beads of eac£ 
There ia nothing they like better than 
to have their frequent itchings allayed, 
for which purpose they seek tree 
trunks, fence posts, and low limbs 
against which to scratch. But better is 
the tooth or tongue scratching that they 
give each other in a most decidedly co- 
operative and understanding manner. 
Gray has a fly bite on his hind leg and 
with his nose he gently touches bay’s 
leg in the spot to correspond with his 
own itching. At the same time bay, hav- 
ing an itching back, barely touches 
gray on the back. Whereupon instantly 
bay begins to scratch gray’s leg and 
gray begins to scratch bay’s ba^. 

'VTOR is this all. Should one wish the 
1 1 other to use its tongue instead of 
teeth it indicates this by touching the 
desired spot on the other with its 
tongue. Gray, having his itching allayed, 
merely lays back his ears and bay 
stops; then gray touches bay on the 
ribs and bay gets busy on gray’s ribs. 

I have witnessed the above on several 
distinct occasions and I think it may be 
included with other evidence to settle 
once and for all the question as to 
the reasoning of animals. 
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American Navy Building 
Program Lags 

J ULY 21 was the ftnt anaivcnary o( the 
ratification by the Senate oi the London 
treaty for the limitation of naval armament, 
bat in thoee 12 montha Congresa did nut 
authorize a aingle ahip of any of the typea 
covered in the treaty. It did appropriate 
money, however, to begin the cunstruction 
of 11 deatroyera which were authorized 
more than IS yeara ago as a part of tlie 
1916 program. 

When the liondun treaty waa aigned, and 
after it waa ratified, the Navy Department 
began working out a conatniction program 
to modernize the fleet to conform to the 
proviaiona of the treaty. 

A program calling for a firat treaty 
authorization of one aircraft carrier, three 
aubmorinea and two 10,000-ton cruiaera 
armed with 6-inch guna, one of them an 
experimentai type and the other to be a 
flying-deck cruiaer, waa aent to Congreaa 
with the approval of the adminiatration. 

The program made no headway at all, 
and the deatroyer appropriationa which had 
been poatponed year after year, were finally 
authorized only after preaiure from the 
White Houae. 

The other powera aignatory to the treaty 
have been moving forward, however, in the 
direction of achieving treaty atrength. 

In the yeara prior to 1930, back to 1922, 
when the Washington treaty for limitation 
of naval armament waa aigned, the United 
States laid down no destroyers. Moreover, 
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the first of the 11 appniprialrd for by the 
last Congress will not be laid down until 
the coming winter. 

In the 1922-30 period Great Britain laid 
down 22 modem destroyers. France 48. Italy 
37, and Japan 47. In submarines during 
those eight years France laid down 67, 
Italy 32, Japan 35, Great Britain 19, and 
the United States 3. One of the American 
submarines is to be completed in Aiigiiat 
of next year, the second in 1933, and the 
third late in 1934. 

Now one year after ratification of the 
I-ondon treaty, the United Ststes has II 
vessels under construction, all of pre-treaty 
authorization; Great Britain has 30, Japan 
17, France 60. and Italy 19. 

In addition, the United States has 11 ap- 
propriated for. Great Britain 19, France 18, 
and Italy 29. The figures for Japan are not 
availahle. 

Of the authorized vessels the 11 of the 
United Stales are destroyers: Great Brit- 
ain's comprise four 6-inrh-gun cruisers, 
nine destroyers and six submarines; 
France's, one 6-inch-gun cruiser, six de- 
stroyers and 11 suhmarines; Italy's, one 
8-inch-gun and two 6-inch-gun cniisera, 
four destroyers, and 22 submarines. 


Of aircraft carriers the United States 
has two completed and one building. Great 
Britain has six in commission, and Japan 
one building and three in commission. 

Even when the Ranger, now building, 
is completed, the carrier tonnage of the 
American Navy will still be 45,000 tons 
short of the treaty limit. Congress failed 
at its last session to authorize the second 
carrier of the Ranger type asked for by the 
Navy Department. 

During the life of the London treaty the 
United Stales is permitted to lay down in 
new tonnage 44.914 Ions of aircraft carriers, 
80,000 tuns of 8-inrh-gun lO.OOO-ton cruis- 
ers; 87,000 tuus of 6-inch-gun cruisers; 
bSO.OOO tons of destroyers; and 52,700 tons 
of submarines. 

The ancient vintage of the destroyer and 
submarine tonnage of the Navy is apparent 
in that the new tonnage alloted for these 
classes, so far as the United .States is con- 
cerned, is the maximum limit fixed in the 
treaty. The 80,000 Ions of 8-inch-gun 
cruisers is completed or building, although 
.30,000 tons cannot be completed during the 
life of the treaty. The 6-inch-gun cruiser 
allotment of new tonnage remains un- 
touched. 

Great Britain and Japan have their 
8-inrh-gun treaty tonnage in the water. 
Great Britain having completed about 40,- 
OOO tuns and Japan about 75,000 tons of 
their respective allotments. In aircraft car- 
rier tonnage. Great Britain has only 19JS50 
tons and Japan only 12,030 tons to go be- 
fore reaching the limit fixed by the treaty. 



cWstiiiMrti The Cexiaaian nances new oww 
mpwieMe loMsnotive. lia leagth is 100 fees and 
400 tons. It it to be nsed Ri heavy freight and 

aarvice in the Canadian Roddee where it will aSord 


wharein steam is generated f rodT' distilfcd water which is 
mdrcolated wiihowt lose. The tender carriae 12,000 imperial 
gallons of watM and 4100 impwiol gallona of fuel oU 
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wUIa tha Uoiud Sutn remaiaf H914 iobi 
below tbo Uptlt. 

TIm 19S1-S2 progruu of the troaty aaitaa 
pnride: For Great Britaia tbrae cmJaen, 
Bine deatrorera. and throe nbmarinea of a 
total tonuaia of 33^75; France^ throe 
cnilsers, incinding one of 23,000 tona end 



Unfoidiiig tha light brackcta iindat 
tha new iUiuninatad bridga table 


two aubinaritiee of a lulai i<innage of 38,600 
tone, and the United Stale* 11 deatroyere 
of 16,500 Iona. Tlie Japaneaa and Italian 
progranM for 1931-32 are not available in 
Waafaington. 

When liie new Congrewa meet* in De- 
rember, the Nary will offer ila 1932-33 
program. It probably will call for one air- 
craft carrier of 13500 inna, two 6-inch-(;un 
cniiaer* of 10,000 tona each and at leaat 
!>ia drolroyrr* and two nr three aubmarinea. 
However, there ia no indication tlut Con- 
grcM will approve auch a program. 

Well, there'* one conaolatiun. We now 
have Old Tronaidea back in commiaaion. 
Then too, we at ill have the Aocbeiter— and 
the Galvuton coaid be recnmmiaaloned in 
an emergency . — Our Navy. 

Angle TriBeetion ImposBible 
with Rttler and Compam Alone 

T risecting Uw angle with raler and 
compata alone is juat aa impoatible 
today at it waa in tito days when the 
ancient Greek mathoMtioiana worried over 
the problem centnriea ago, matlwmaticiana 
commented recently in connection with 
reports that this problem had been aoived, 
A simple exe^ae in Aa tbeerie* of 
numben which i* worked by juniori and 
aenion in college mathematioa comseg 
deBapnatrates the impoeaibility of tiiaeoto 
big anglet in general without the uae of 
oeoplex corvcg. There ore a few special 
an|^ that can be trisected by me of the 
atnlght liiie and circle alone. When dolma 
art nude that the angle faaa been trisected 
by plana gebmeiry, it tnma out that cos 
of thate qwdal anidee ha« bean naad or 
ihani h aoifM adatake In tho work. 

Bjf odaig ^mdal cnma andi as the 
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eoadwid or the qtttAmdx of Bipplaa. tii> 
section of the eagle la poatlble, hat t* 
use of these threedimeadonal cnrvea w 
frowned npon aa unaportantanlike by the 
Creek mi^ematkiaaa and tolntlon by 
conic aectioa methods was not considered 
a true solution of the original problem. 

Squaring the circle, dnplicating the 
cube, and trisecting the a^e were the 
three problema that intrigued the Gredc 
mathematiciaBa and started them on the 
way to ditcoveriea of many important re- 
sults in mathematics. During the centuries 
many thousand* of attempt* have been 
made to solve the triaectional problem. 
— Science Service. 

Vltamliu in Apples 

B y peeling applet before eating, one de- 
prives one^l of the moat healthful 
part of the fruit, acemding to the reanlts of 
recent studies reported by the British Food 
Inveatigation Board. It ha* been found that 
the vitamin content of the ped la at least 
which exiats in the regioi 

ot the core. 

The same aonice reports that while 
Htndying the diseaaea of apples in oold 
storage it was found that healthy fmit 
abaorbed acetaldehyde, and, at the same 
time, protection from the atuck of fungi 
waa afforded.— -if. E. B. 


Illnmiiuited Bridge Table 

C onvenience I* one keynote in onr 
daily mode of living and particularly 
ia it dralrable to entertain in our homes 
with aa much ease and comfort oa possible. 
W'hen tlie enteruinment ia to be an evening 
devoted to bridge, it is indeed a pleasure to 
know that the gsino will be played under 
eomfortable seeing conditions. Mr. Dsn A. 
O’Connell, Jr. and Mr. A. Buchan at Nela 
Park, Geveiand, appreciated these facts 
when they recently designed a novel bridge 
table on which a patent will soon be issued. 

As Uie illustrations show, this lighted 
bridge table has the lighting equipment 
built as an integral part of the design. Two 
diagonally opposite legs of the table carry 
the lighting fixtures. Small secdona of 
nickel-plated pipe, with thumb screw Joints 
for adjustment, support lamp sockets and 
trough reflectors which accommodate 2S- 


wmt T.10 Mlb Mamh luapa. 1W lampa 
d raAeaton art hmatod ali^kdr bahny dw 
.e letvel ao that the ll|^t it direeted ma 
the playing area and ooncofdad from eoeb 
individual's ayea. Uniform dtstrlbntion of 
li|d>t teanlta. Ornamental, m well ea use- 
ful, oshtrayt have alao been provided oa 
a part of tlm plan, and, a cigtietta lifter 
may be conveniently attach^ to the re- 
co|rtacte provided. 

At the ooncluaion of play Ae entire equip- 
ment on the table Buy be folded away be- 
neaA Ae table. 


Making Dollar Bills From Cotton 

A kfONC the many suggested ways of 
. ending the busineu depression is that 
of the wag who propoies that money should 
be made out of rubber to it could bo 
stretched further. In all aeriomneaa, how* 
ever, champions of the cotton belt have 
proposed the use of paper mode eatiraly 
from cotton for Uncle i^m’a paper money 
as a step to improve the plight of the cot. 
rowers. Upon investigation, however, 
'reasury Department has rejected Aa 
uiggevtion that ail-cotton paper be need 
n tho manufactnre of one-doUar bills A- 
iiead of linen-cotton, which is now em- 
ployed for all U. S. paper money because 
has been found n 

Ae suggestion, which come- 
n Ae Galveston Ch^ber of Commerce, 
the acting secretary of the Treasury said 
that cotton paper once before had been 
used in the mannfacture of currency but 
that it lacks certain essential propertiea. 
-A. E. B. 

Pdlagra 

S cientists of the National institute ot 

Health at Wasbiagton ore seeking to 
ascertain the crops luving the highest pel- 
lagra preventive values which nwy be grown 
most eaaily by fermera in the areas in 
which pellagra is prevalent. The nutrition 
specialists of the United States Public 
Ileollb Service, working at the Institute, 
hope that their studies will result A a 
practical solution of Ae problem of pre- 
venting pellagra, a nutritional diiease, 
which has become widetpceid A part* of 
the diy area. When Ae most valuable onti- 
pellegric crope ere determined, Ais Afor- 
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madn win be puted oa to ttate, local, 
tod oonnty health unita by the Public 
Health Senrice. 

lo eoojanctloii with ita atady of the 
nutrlthre value of cropa, the National In- 
atituto of Health ia attempting to concen- 
trate— and if poaaible to iaolate— the pel- 
lagra preventive vitamin. The anti-pel- 
iagrk vitamin never haa been iaulated. 
aidiongh ita prcaenre in apeciflc fooda ia 
proved by the pellagra preventive effecta of 
auch foo^ when they are eaten. 

The Inadtote, or Hygienic Labontory, 
aa it was knovm then, diacuvered the cause 
of pellagra. This discovery ia probabiy 
one of the moat significant steps forward in 
public health advancement during the last 
decade. The late Dr. Joseph Coldberger 
of the United States Pubiic Health Service 
found that peliagra was caused by the lark 
of a certain nutritive substance, or vitamin, 
in the diet. (See page 272, October, 1931 
SciENTiric AMERtCAN.) This finding threw 
a new light on pellagra, and has made pos- 
sible the beneririai work n<iw being done 
by the Public Health Service in attempting 
to eradicate pellagra. 


Vinegary Beauty 
AMONG the latest aids to beauty is the 
XX vinegar slumpoo. In conveying tlie 
vinegar to booths in the beauty shops, pure 
nickel tnbing and fittings are used hn'aiise 
they resist tlie corrosive effects of the weak 
acid present in the vinegar, 

**Riil»leM** Floor Polish 

“’pUB-LESS" polish is one of the latest 
Jl% developments based on recent chemi- 
cal discoveries. Thanks to new and efficient 
cmnlaifylng agents, wax can be kept in a 
iKimogenoua solution which, when applied 
to certain aurfaces, liardens witli the Epical 
gloss and ahecn that was formerly attained 
only at the cost of much “elbow-grease.” 
The polish dries in about 10 minutes to 
give a high luater aurface which is more 
durable and leM alippery than that obtained 
in the old-fadiioned way. 

These new polishes are marketed in the 
form of plastic, emulsified carnauba wax 


to which an equal amount of water la 
added, with stirring, 'llie resulting soln- 
tion is spread uniformly, like a thin coat 
of varnish, over the surface to be polished, 
and allowed to dry. It is being successfully 
used on asphalt, cement, linoleum, mastic, 
marble, oilcloth, rubber, terrszo, and tile. 
-A. f. B. 

Machine Plays Solitaire: Sorts 
Cards 

A ONE-CYEO machine that can read and 
assort millions of ordinary priiiletl 
cards at a high rate of speed, science's 
latest ton] for ii!w in accounting depart- 
ments of large organizations for the classi- 
fication of bills, checks, tickets, and other 
records, was annuiinccil recently by S. M. 
Kintner, Vice Proddriit of the Westing- 
house Electric and Manufacturing Com- 
pany. 

Developed and designed by Douglass A. 
Young, an engineer of the Westinghouse 
organization, this ingenious machine not 
only reads cards, but places them in any of 
the 100 compartments in the macliine where 
they belong without any human band touch- 
ing them.- The machine, which is operated 
by a tingle photo-electric tube, reminds one 
of a man playing solitaire, and resembles 
in appearance a miniature railroad switch- 
ing terminal with the card being routed 
over iu proper track and delivered to ita 
proper destination. 

The development of this latest electrical 
and mechanical device is tlie result of a 
request from an executive of a large cor- 
poration. This particular company, like 
many others throughout the country, sends 
hilts to ita customers every month. Fart of 
the bill (the stub) Is returned to the com- 
pany by the customer with his remittance. 
The classification of these stubs, which are 
returned at the rate of many thousand ))cr 
day throughout the month, upsets the entire 
organization as it is almost impossible to 
keep help on the tedious and mnnotonoiis 
grind of sorting and filing the returned re- 
mittance stubs. 

Operation of the machine is so simple 
that it requires the scnices of only one 
person. When the names and addresses are 



stenciled on the bills, a number is printed 
also. This number guides the sorters in the 
classifying of the stub when it ia returned. 
With the new sorting machine, this some 
principle is carried out, except that a sim- 
ple printed code it substituted for the num- 
liers. By this code system, according to Mr. 



The photo-clcctric cell which tcani 
the cards and does the "brain 
work” of the card sorting machine 


Young, it is possible to gi-l over one hun- 
dred million combinations of numbers on 
a card I'/j inches wide by 3*4 inches long 
and still have enough room lor the name 
and address of the customer. 

When the operator is ready to start sort- 
ing, after turning jon the power, be places 
a stack of cards in tlie feeding receptacle 
of the machine. A wciglil is then placed 
on the top of llie cards which puts pressure 
on the card ul the bultom of the pack. This 
lower card is then picked up by an ingeni- 
ous device covered by live ruldier, which 
oiierales effeelively even with badly mutil- 
ated cards. Tlie ruliber-eovered device then 
pushes the card forward under the photo- 
eleciric cell end the coded number ia read 
lieiore the card is muled to ita proper 
place. The reading of tiiis cord by the cell 
is done in tlie fraction of a second that the 
card passes under its gaze. After reading 
the code on the card, the photo-electric cell 
transmits signals to the relays ind trip 
switclies and these cause a mechanical hand 
to respond ready to take the classified card 
to its proper place in any of the 100 com- 
portments in the machine. 

Pills Instead of Spinach 

I F you have any youngsters of the spinach- 
refusing age, you may soon be able to 
offer them the atuff that spinach supplies 
in a form which they may not like any 
belteiv— as a powder or a pill. 

Carrotin, a yellow coloring matter that 
is present In green leaves as well as in 
the yellow carrots for which it is named, 
teemi to be identical with the iong-eought 
basic material of vitamin A. By a new 
proceia, described before the American 
Chemical Society, it can be produced from 
canots in hlgM^ concentrated cryatalUne 
form, at foir cost, and oomparalively 
rapidly, Thf^^bacovnrers of the new proeeta 
are Dn. Henry N- Holmes and Henry M. 
Lrioesier of CHieriin College; 

If yon dUike both eating spinach and 
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CtortMf AtUiltt Knelnferltie 

Diffartnt rouring airfoil priaci- 
plat at ditnittaJ la tba attielo at 
riiditi A Ritral of tha Autogirof 

twillowing pillt, you can get your viumin 
A or your canotin by taking a “tbot in 
the arm,” with a hypodermic needle, jutt 
at protection agtintt a lot of infecUout 
diaeatea it now commonly adminittered. 

The ditoorery that the injections are 
pottible wat announced by Dr. R. G. 
Turner of the Detroit College of Medicine 
and Surgery. He gave tuch injectiont tn 
a lot of animalt tuffering from a lack of 
Tiiaiuid A, and compared their raiv ui 
recovery with a set of “controls” given 
vitamin A with their food in the ordinary 
manner. The injected animals recovered 
their health. 

Although carrots have thus been shifted 
from their old job as a “beauty food” to 
a new one at a health food, chemists still 
come to the rescue of beauty in dittrett. 
Beauty parlors are beginning to ute solid 
carbon ^oxide, sold under the trade name 
of Dry Ice, for post>massage nibdowns in- 
stead of the old familiar, but somewhat 
wet and meaty, lamps of ice. Solid carbon 
dioxide evaporates into a dry gas instead of 
mating into water. 

It must, however, be rubbed on lightly 
and skillfully, warned Dr. D. H. KllleSer 
of New Yor^ for it is so cold that a too 
intimate contact will result, paradoxically 

1. i_ - painful bum.— ^ence Str- 

vice. 

THal Righto of the ^Akron** 


fTIHE Akron boa been christened by Mis. 

X Hoever and the huge airship will soon 
Im taken over hy the Navy. But that does 
not mean that Akron will Immediately 
past Into practical service. First she will 
have to 'peso a rigid and eahaustiva series 
of airworthinese teats, flying 75 hours in at 
least five teparaw flii^t teste. 

The ■*»****" flight win be a shott trip of 



speed, nten she will be tried out with vtr* 
ioua combinations of the engines in use, so 
that characteristics with any combination 
of engines out of commission will be ascer- 
tained. An endurance teat of 48 hours dur- 
ation will have to be met, with a speed of 
50 knou maintained for at least 12 hours. 
The Akron must also show that she can 
climb at least six meters (over 18 feet) per 
second and descend at more than 12 feet 
per second. 

An airship normsUy gets ha lift from the 
buoyancy of the gas ceils, but if its nose is 
rais^ in flight she has a dynamic or air- 
plane type of lift. (Henco the frequent sug- 
gestion of a combination plane and airship 
type.) The dynamic lift is a safeguard 
agidnst overweight and the Akron will have 
to be able to maintain altitude when act- 
ually 10. tons over weight. 

Coming in and out of hangars, cross winds 
are often a source of trouble. The Akron 
must be taken out of the dock at least once 
in a wind higher than 10 miles an hour with 
a sidewise component exceeding five miles 
per hour. 

When Commander Charles E. Roiendahl, 
aMisted by a competent staff of technical of- 
ficers, bos put the new sbip through all 
these paces, the American public may be 
quite sure that the Navy has made a worth- 
while though expensive acquisition. — A. K. 

A Rivgl of the Aotogiro? 

T he wide-spread public interest in the 
Autogiro and its remarkable accom- 
plishments, give more importance to other 
systems in which lift is obtoined from a 
rotating blade system in lieu of the fixed 
airplane wing. 

By courtesy of Aviation Engineering we 
reproduce a diagram of three of the systems 
which may be employed. 

In all three systems, the blades are ft 
rotate about a central, almost vertical. 

No power is transmitted to the blades, but 
when the craft is set in forward r 
by an ordinary engine-driven propeller, the 
sustaining blades are set into auto-rotation 
by the action of the air, and turn like giant 
horiaontal wiodmilla. 

In the first system shown in the diagram, 
the one employed by Gerva, the blades are 
hinged at the •center on a horiaontal pin, 
and are therefore free to “flap” up and 
down. The blades, being free to flap, take 
up a position of oquilibrium determined by 
their weight and the centrifugal force. The 
blade advancing into the wind rises, the 
Usde receding from tbe wind falls, and lift 
equalization la complete. 

This lift equoliistion on either side la one 
of the first problems which the designer of 
a rotating airfoil ayatem has to solve. 

The second system of a rotating airfoil is 
simpler in principle.' The blade is contin- 
uous on either side of the machine, and is 
hinged about a single horizontal idn. The 
single surface rotates about a vertical axis, 
and flaps about the horizontal hinge to 
equalize the IHi on either aide. A mkchine 
built on thb principle was not very aatis- 
faciory, but more mgy be heard of this 
ayat«n in the fututa, 

In- tba third syaM, tbe blades do not 
“flap” but “feathcr“^ ,er oscillate about, a 
hinge whieh runs panlid with the length 
of the Uado. The center of pressure of the 
feathering blade b placed b^nd its hinge, 
so that blgde advancing Into the wind 
has ka onale of incidence diminished, while 


the Uade receding ficom the wind has fta 
an|de of incideiice increased. Thus eqnalb- 
ation of lift is again obtained. 

E. Burke Wilford, who has been active 
in developing thb third ayatmn of the re- 
volving airfoil machine, b shown in out 
photognph with hb third machine of this 
type, whidi b still in the experimental 
stage, and has only risen a few feet from 
the ground so far. 

For the Wilford Gyroplane, as it is 
termed, the aerodynamic eqnivdent of the 
Auiogiro is claimed, as ara alio certain 
mechanical simplificationt. The Gyroplane 
has, however, to meet certain other diffi- 
culties. 

It is for the good of the revolving airfoil 
idea that there should be emulation between 
various principles. Therefore further experi- 
ments with the Wilford Gyropbne are 
awaited with interest. — A. K. 

Improving Rules for Airplane 
Safety 

T he increasing safety of scheduled fly- 
ing is in a large measure due to the co- 
operation between the Department of (Com- 
merce and the transport operators. At least 
once a year, representatives of the (Govern- 
ment and of the operators meet in Washing- 
ton and after much argument amend 
existing rules and agree on new onea. Thia 
year’f session raised some particularly iji- 
teresting points. 

How often should the engines be over- 
hauled? The existing rules call for overhaul 
at least once each 400 hours. The operators, 




Mr. B. Bttrfce Wilford, inspoediig 
Us Gyroploao, a distinct dapactora 
from tha w^dmown Aotogiro 


pointing to the increased relbbility of the 
aircraft power plant wanted the period ex- 
tended to 750 hours, or even left to the dia- 
cretion of the air linel 
Should there be a co-pilot? The argument 
in favor of the co-pilot is that a single 
pilot may become nnconacioua or unabb to 
cony on for some reason or other. A co- 
pilot b now required in any plane acoomo- 
dating 15 or more paasengera. Operators 
objtmt to thb rule and suggested that s 
co-pilot should bo required only In a atohl* 
engined plane, with , more appaiatut fo 
watch over and only when tbe idiot hat to 
fly 6 or mbra hoars in one day. Even thooiA 
tha pilot’s pay bos gone down conrideiably, 
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the eakriee ol flyiag penonnel are an im- 
poitant item in the operatora’ budgeta. 

The Department’s rides call for a steward 
in ‘all aircraft having a passenger capacity 
in excess of eight. Secretary Young con- 
curred in the elimination of the steward, 
even though there have been cases recently 
of a passenger becoming violent and having 
to be subdued by force. 

Universal requirement of two-way radio 
seems to be closer as a result of the last 
conference. Flight is prohibited under 500 
feet altitude. Operators were anxious to re- 
duce this height and the Department pre- 
sented a tentative regulation prohibiting 
operation over clouds unless the “ceiling” 
at the terminal airport was known to be un- 
der 300 feet, or, alternatively, 2000 feet over 
the route at the time of take-off. 

These and other points will gradually be 
settled as experience accumulates until the 
rules of the air assume the same compre- 
hensive and satisfactory character as the 
rules covering vessels at sea. At this stage 
no one can be said to know exactly what the 
rules should be to cover all possible con- 
tingencies. - K. 

A Debate About the Autogiro 

T he editor of the London Aeroplaiu, 
C. C. Grey, has been a familiar and im- 
portant figure in aviation for many years. 
An Irishman, he has a witty an<l caustic 
tongue, and a still more caustic pen. Some- 
times this critic is completely wrong; some- 
times he is completely and discomfitingly 
right: always his views are striking and 
thought provoking. Recently Mr. Grey look 
a bad rise out of the Autogiro. 

An Autogiro lands very much more slowly 
than an ordinary airplane, but its high 
speed is correspondingly less. Mr. Grey's 
view is that if an airplane were built that 
had as much power as an Autogiro, carried 
as little useful load, and flew as slowly as 
the Autogiro, then that hypothetical airplane 
could get off the ground just as quickly as 
the Autogiro and could be made to land 


Juat aa alowly. An Autogiro could get in 
and out of a football field, but so claims 
Mr. Grey could this hypothetical airplane. 

What Mr. Grey would like to know is 
bow the Autogiro would behave under a 
dead-stick landing. Also his fears are roused 
by the possibility of one of the blades being 
injured in some way and by the dangers 
of an unbalanced rotor system. 

The New York Times gave Harold F. 
Pitcairn, the energetic, persistent, and able 
exponent of the Autogiro in the United 
States, an opportunity for rejoinder. 

Mr. Pitcairn’s arguments are all the 
stronger because they are based on experi- 
ence and not conjecture. The reply as to 
slow speed merits direct quotation. 

“Regardless of wing area and loading, 
airplanes cannot be made to land as slowly 
as Autogiros. All heavier-than-air machines 
support themselves by deflecting air down- 
ward. In other words, the machine is sup- 
ported because air has weight, but since the 
air weighs so little a tremendous quantity 
must be deflected to support an aircraft. 
This means that if lilt and control are to 
be maintained the surface or surfaces which 
are deflecting the air must move at a high 
rate of spe^. Therefore, slow flight re- 
quires that the speed of the lifting surface 
be independent of the speed of the aircraft. 
Also if the wing loading of an airplane is 
very light, it will be immeasurably harder 
to land in high winds than an Autogiro. 
Lightly loaded airplanes are notoriously 
rough in bumpy air. The Autogiro on the 
other hand smooths out many more air 
bumps than does a heavily loaded airplane.” 

Mr. Pitcairn supports his views by re- 
lating persona] experiences. For a month he 
has flown his Autogiro from the lawn of his 
house to the factory, much as he would use 
an automobile. He and his pilots have made 
innumerable dead-stick landings. Mr. Pit- 
cairn has flown in weather so thick that he 
would never have ventured forth in an air- 
plane. “The ability to come almost instan- 
taneously to a momentary complete stop 
when flying at 40 miles an hour and then 



I, wUch Is similar to dia Aiitogbo 
Utluviflc a tiitailtts airfoil systaaa. but is which the blatto foathar •bof^ 
ipdg inMad .of flapping tip tatd down about a ctntral nwgi 


descend practically vertically Into a small 
plot of ground has incalculable value when 
flying in thick weather.” 

The American constructor makes light of 
the danger of hitting a bird or otherwise 
damaging a rotor blade; “1 do not attach 
any importance to Mr. Grey’s mistrust of 
the revolving joint that attaches the rotor 
to the fuselage, since in all cases this is 
made with exceptionally large factors of 
safety. Neither am I afraid of the rotor 




A Ksllett built Autogiro flying low 
but at ease over a golf count 

blades being struck by birds, because I 
have known of pilots who have made every 
effort to hit birds while flying airplanes, 
but I have never known of a bird being hit. 
Birds see the machine coming and get out 
of the way.” 

The writer of these notes has recently 
had a delightful ride in the Autogiro with 
Mr. Pitcairn himself as the pilot, ft made 
a lasting impression, and the writer 
tempted to set both Mr. Grey and ! 
Pitcairn right, but that perhaps would 
in dubious taste. For better to give ll 
both merely the courtesy of the coliit 
-A. K. 


“Cruisers of the Air** 

T his book, by C. J. Ilylandcr, is a con- 
cise and well illustrated story of the 
development of the airship. Neither original 
nor profotmd, it is nevertheless an inter- 
esting book for a boy wishing to know 
something of the airship or for an adult 
seeking an elementary background for the 
important lighter-than-air developments of 
the day. -A. K. 


Separatiiig Water and Gasoline 

M any an aviator has found himadf on 
the brink of disaster when watw or 
dirt have got into the gasoline and disturbed 
the delicate jet system of the carbureter. 

It is at pr e sen t the custom, in the Army 
Air Corps, to filter the gasoline through 
chamois atTainers held in a fueling fonn^ 
The piDceaa ia tedious and tioubletome, 
particularly because the chamoU cloth has 
a way of developing myaterioua holes. The 


of tlM B 


« filtertag pi 


ia apt to bo aonly triad, tha fi 

omhilp haatened, and the way paved for ai 
nalortDaate atoppape of the airplane enpitte. 

Maater Serpeaat David Sami^ with fall 
eoopentlon of the Array Air Corpa autbor- 
itiea baa now devdoped a airaide yet highly 
effective “gaadine aegregator." 

The aegregator Ukea advantage of tha 
natnnl tendracy of water and gaaoline to 
aepaiate dne to the difference in their ape- 



clfio gravitiea. The aegregatur’a fluid clum- 
ber ia ao arranged that when the liquid 
fuel entera the clumber, the heavier water 
ia delivered to the bottom of the chamber 
with a minimum turbulence while the goo- 
niine ia delivered to the outlet at the top 
with a minimum turbulence, after poaaing 
through an efficient aediment alrainer. When 
enough water haa accumulated in the bot- 
tom of the aegregator, a float riaea auto- 
matically, opena a valve, and the water ia 
diacharged. When the watCT ia gone, the 
float falla and the water valve cloaea. 

Laboratory teata, oa well aa inatallationa 
at alrporta and at filling autiona for motor 
boata have given excellent reaulu. Small 
aize aiqtregatnra will help the ordinary 
motoriat. 

We believe thia aimple device will have 
wide and tiaeful applicatioiia.- -/f . K, 


A Mall Plck-op Device 

S INCE the conotruction of an airport 
where mail planea may land meana a 
minimum expenditure of aome 30,000 to 
40^000 doUora and a certain amount of an- 
nual expenditure in upkeep, the uae of an 
airmail pick-up device haa long been Con- 
aidered attractive. A number, of inventon 
have attacked the problem, and one of the 
moat peniatent and thorough workera in the 
ficM b Godfrey Cabot of Boston. Demon- 
attadona given recently of Mr. Cabot’a in- 
venthm have drawn bvorable comment from 
many anthoriUea.. Ita use in amaller citiea, 
where mopping the tranacontinentel null 
plonei woold fawUy be jnatified, b qnhe 
a poaeibiilty. 

Tha deviee ooneiateof a catapnlt actuated 
by a aeriaa of half-inch ahock oo»b and 
mounted oa lop of a light threo-wheded 
vetiide. Theeatopult pcopab a oarrler along 
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a mawty. IHm ready for «rtba tha davi^ 

il AO oriittNtd tllAt laaaaamiiLu * MAT 

if into Um vl&d. The mail mitk le placed hi 
tte carrier, and the SO-feot pfek-up ootd b 
pieced OB the tope of. two 16-foot nprii^tta, 
which are raonnted on the body of the ve- 
hicle. Theee upri^ita are attached to the 
trigger of the de'^ ao that when they ere 
moved tlighdy fonrard the trigger leu go 
and the cetai^t ta releeaad. 

The upright* are 15 feet apart'knd the 
pilot aim* to atrika, with the pick-up hook, 
the middle of |he cord atretched between 
them. 

The moment the hook atrikm the pick-up 
cord, the catapult staru and the carrier 
goea forward in the digaction of flight at 
the aame apeed aa the plane. Tha reault b 
that the mail aock b lifted from the carrier 
without a jarring abode to the elrpUne. 

The plane b equipped with a windlaia 
which b automaii^y opoated. The pick- 
up book guide, 13 bet in length, ia of ated 
and haa e lengthwiae groove in which the 
hook ridea. The moment the weight of the 
mail aack b fdt by the hook, e windUas 
begina to turn antomatically end in leaa 
than a minute the mail oack b wound up 
into the cabin of the plane, through a port 
in the bottom of the fuadage. It b only nec- 
eaury to release the wintOase to unreel the 
shock cord. In practice thb cord would be 
dropped at a specific place and a poat-office 
employee would pick it up for further use. 

The action of the catapult can be ad- 
justed so ea to suit the sp^ of the plane. 

In officbl tesU the specifications of the 
Pum Office Department were followed. The 
loads picked up ranged from 5 to 40 pounds, 
although it b claimed that loads up to 1000 
pounds could be handled. The teata did not 
fail in one instance. 

It would be interesting to see the device 
actually tested in service on an airmail 
route.— if. K. 


Lessolu of the DO-X Flight 

H ere » what we learn from the flight 
of the DO'X— it* many tronbles, mis- 
haps, and minor shortcomings notwithstand- 
ing: 

That a practical giant flying boat of a 
gross wsight of aome 106,000 pounds can be 
bnilt. 

That it ia pwfectly poesible to co-ordinate 


et pd paa nt aaceaipUte to charaetalr aa^ 
ti on eoean Ifner. 


(aa we have alwaya anddpoted). 

That me ec Hn eaa in the air end oomlott 
of the peaeangera increases with sbe. 

The design and conmmetion of the fXMT 
oonatitute a lemarkehle achievement, not 
because the DO-E will be immedbtdy pat 
into pnctkal end profitable opentkm, W 
beceoae it points the way ior the epn- 
atructor and operator, and beoaase it shows 
condusivdy that in a vary few yetra, heats 
of even greater aise may be possible both 


view. We may even look forward with con- 
fidence to regnbr aeepUne operation ocroea 
the Atlantic. 

The flight of the DO-X consUtntee a 
historic event in spite of the malicbua 
jokes at its slow and cautious trip from 
Germany to New York.— /f. A. 


Save the Pieee* 


■WTHEN the housewife aweepa, she is not 
W trying to recover some missing pieces 
of costly pbtinum. However, in bcUHries 
where lamps for switchboard signals are 
manufactured, thia is one of the jobe the 
sweeper must do. 

Platinum wire is used in this manu- 
facture and some of the platinum gets lost 
in handling, particles dropping on the 
floor. One way of getting them ia with a 
small magnet, bnt a magnetic sweeper ia 
also used. The sweeper consists of several 
individual magnets pbced side by side on 
a frame, which has wheels end a handle. 
Several times a day the sweeper goes over 
the floor collecting bits of platinum. 


The Flrnt American Book on the 
Helicopter 

ALTHOUGH the helicopter haa been the 
jLjLsnbject of innumerable articles in the 
daily and technical press, we (h> not re- 
member ever having seen a book written 
in English dealing with thb moat inter- 
vating type of aircraft. *^0 Problem of 
Vertical Flight,” by Perlee C Grose b 
therefore very welcome, though it b not 
free from many criticisms on the ecora of 
technical accuracy. 



•f 12 engine 

That the limit ^ phip of the flyiog 
can be' vaatly extenwd and that while the 
DOrX to noi^lhe laat word in a|)6ed end 
economy of operatkw, the «r*y to eleaily 


tention from vety early tlmeo. Laonordo da 
Vlad ^ft aketdiea of a machine Invoiving 
an ^Baaae screw turning abbot a venkd 
axb. Sir Ceori* Cayley, fat UOl, aip api 
mented w(ffi a aimM in. Enifand wt^ 


open to very large boettk 

Thai very large hoate lend tfaeah 

aelm to the imMllatioa ef radb knd other 


involved »ar jorga amamn tor varant, 
Hh aigl Ivb awdler {elI^Uad*d paopaBan _ 
for horiftewl In- Sntfap IFyiv 


n£W in mjdJwcL 
siifLe. and. mod£- 

MASOMITE 

L4idhixm£xL 

FLOORING 

OF TEMPERED PRESDWOOD 

First in this remarkable Masonite familv came Structural 
Insulation and QuartRboard, next Presdvrood, then Tem- 
pered Presdwood . . . and now Masonite Cushioned Flooring 
— both a flooring and a floor covering, and new and modem 
in method, style and mode. 

As its name suggests, it has an in-built shock absorber, 
which eliminates much of the fatigue and discomfort from 
walking. It is of three-ply construction — outer layers of 
durable, wear~resisting Tempered Presdwood, impervious 
to moisture and specially toughened by a process similar 
to that used in tempering steel; an inner layer, or cushion, 
of QuartRboard to provide resiliency, insulation, sound 
absorption. 

Masonite Cushioned Flooring is beautiful, with endless 
combinations of design and pattern. It is economical, in first 
cost, in application, in longlif^ in elimination of floor covering. 

Architects, contractors, home and building owners 
appreciate its practical features, its utility either in new 
construction or modernizing. Note its mstinctive points 
listed on this page, ^so send coupon— today— for tolder. 

Masonite 

Cu4/uoriuLFU)OHim 

SIRUCTURAL INSULATION . INSULATING LATH 
PAESDVOOD . QUARTRBOARD 



Ten points of superiority 

1. Appearance— SiTK>olh,beanti- 
ful, grainlett iquare* and 
borders. 

2. I >urability— Built to withstand 
wean Tempered Presdwood 
surfaces assure long SCTvice. 

3. Style-SomethingeiitirelyDew. 

4. Resiliency— QuartRboard 
cushion makes walking easy 
and restful 

5. Grainless— An all-wood floor- 
ing, yet free from splinters. 

5. Perfect Joints InteriocAed — 
Tongue-and-groove construc- 
tion provide smooth, snug fit 


to patterns-^ 9. 12-inch 
srpurer, borders 3, 6, 12 inches 
wide; 47 inches long, 

9. ReversiMe Squares— Daikon 
one side: light on other. 

10. Flooring and Floor Covering 
—All in a single unit 


MASONTTB COirORATiON, D«pLM-Il 
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laaki (d luh) dwilBMl • bcmM 
powend witli « niaUtim itMiD asi^iw 
wUdi MUUIdMd « record -^4^ mechine 
WM the fint to leeve the ground verticallr. 
Ediioa undoubtedly guTO tbe type modi 
thought in the eerly stages of his career. 
Since then scarcely a year has passed with- 
out some new inventor coming on the scene. 

Two screws, coaxially mounted, and ro- 
tating in opposite directions have been 
tried; two screws mounted on either tide of 
the fuselage and turning in opposite di- 


trailing edg< portioa daatieaUy suppecttd 
in reference to the rear spar. 

As can be seen from the aketebes, a 
single central whed and a tail akid give 
Or. Merkel's design the ability to alight on 
or taltooff from land.— A. K. 


Oil For Otronometert 

HAT kind of oil should be used to 
lubricate clocks and watchn? Ex- 
pert dock makers will tdl you that there 




of Dr. Merkd’t combination wing-float 


rections have been used; there have been 
cofflbinationt of lifting airscrews with 
ordinary airplane wings, combinations of 
lifting airscrews vrith gat filled bdloons, 
indination of lifting screws to give for- 
ward speed, combinations of lifting screws 
with smaller propellers to give forward 
propnbion, and so on and so forth. 

Vltile complete success has not yet ap- 
parently been attained it would seem that 
the ultimate solution is coming closer and 
closer. Misleading as Mr. Grose’s book may 
be in many technical points, it is never- 
thdeta interesting as a concise and fairly 
eomdete review of the history of this par- 
ticuliu: art. — A. K. 


A GombiiuiUon Wing ^nd Float 

rriHE question is often asked why a sea- 
X plnne or flying boat should, for the same 
wdght per horsepower, be slower or else 
carry less payload than a land plane. The 
answer is that the flotation system is likely 
to be heavier and to offer more air resist- 
ance than a landing gear. 

Dr. W. Merkel, a Director of the German 
Lufthansa now proposes a combination 
wing and float which offers a chance of re- 
moving thia handicap for the seaplane. The 
new type of craft is also an amphibion. 

The amphibion in question is a low-wing 
monoplane with two engines mounted high 
above the wing. The wdl streamlined cen- 
tral body is at the same time a hydroplane 
float. Instead of having tip floats for lateral 
stability, the wings themselves, at their 
eentrd section, act as flotation bodies, and 
therefore provids the necessary lateral 
atoUlity. Ihe outer portions of ^e wings 
are raised so as to ^ clear of the water. 
Of course the aerodynamic properties of 
the wing will not 1 m quite as good as those 
of conventional wings, but the combination 
aa a whole may be very efficient. 

To avoid the posribility of d sn tagi n g the 
wings in rooi^ Vater, th^ are given a cer- 
tain dasUoity of construction, with the 


is only one kind of oil that is entirely satis- 
factoryj namely the oil extracted from the 
head and jaw of the porpoise and black- 
fish. For many years, this oil has been 
standard for the purpose but now it can 
not be supplied in sufficient quantity to 
meet the demands, the price of the oil 
being in the nei|d>borhood of 125 dollars 
per gallon. The other fatty oils in general, 
such as olive oiL cottonie^ oil, and so on. 
are, as prepared at the present time, ob- 
jectionable on the grounds of chemical 
instability, corroMve action on metals, and 
tbe relatively high temperature — not much 
below 0 degrees. Centigrade — at which they 
solidify. The petroleum oils are open to 
the objection that they have a tendency to 
escape from the bearings by spreading out 
over the plates and bridges of tbe time- 
piece. Th^ are also less effective in re- 
ducing friction than fatty oils under 
conditions such as those encountered in 
timepieces. 

In co-operation with the Clock Manu- 
facturers Association of America, chemista 
of the United States Bureau of Stondards 
have been investigating the lubrication of 
delicate mechanisms, snch as clocks and 
watches, aeroiuutical instruments, and so 
forth. Ilie importance of this subject has 
increased greatly with the increase in num- 
ber and diversity of these instruments. 
Many are ruined and much money is lost 
by unsatisfactory lubrication. 

Chemists hope either to prepare a very 
pure grade of vegetable oiL treated to in- 
sure its stability or else to produce a new 
synthetic oil fm from the limitations of 
natural oils.— A. £ £. 


Outboard Motor Dlgg a Cbtem 
tTlHE outboard motor has proved to bo a 
X handy contrivance for a great variety 
of odd jobs. The latest application to which 
it has iMen put into lUg cisterns. 

Cottaj^ and resorters dvreHing op the 
shores of lakes that are shallow have been 


eatparieoeiag aradi diflknlty with mud and 
sediBSBt in pumping the^ water supply 
from the lake, and to remedy this, one out- 
board owner conceived the idea id placing 
a cistern in the lake. A hole 20 feet in 
diameter and six feet deep to receive this 
cistern was dog by the wash from an out- 
board motor on a boat that was anchored 
securely. The cistern, holding about 1000 
gallons of water was then rolled in place. 

It is said that this cistern is proving 
very satisfactory and that in pumping water 
out of the cistern it is as clear as though 
pumped from a well. The coat oi inatalla- 
tion is considerably less than it would be 
to run a pipe line into deep water. Four 
cisterns have already been installed by thia 
method in a lake in Lodi, California. 


What b Gloaa? 

B l the latest view, glass is a liquid in 
trance 1 

Its three ingredients are lime, soda, and 
sand. According to George W. Morey, of 
the Carnegie Institution, these have a par- 
ticularly low melting point when mixed in 
the right proportion, and when the melted 
materials cool to tbe “freexing’’ point, the 
mixture is so stiff that the molecular change 
which would cause the glass to become 
opaque can hardly take place. If the glau 
loses its transparency, something was wrong 
with the mixture. 

In this respect, glass is a product pecu- 
liar to itself— there seems to be nothing 
else like it.— A. E. B. 


Do the Tides Do This? 

H ere is an experiment not mentioned 
in any of the scientific literature the 
editor has seen. If we carefully stand a 
rod of metal or any substance on end on a 
flat surface it will remain there until some- 
thing topples it over. Such is ordinary ex- 
perience. 

Now suppose we extend the rod to sev- 
eral feet in height. As we do so, the diffi- 



TIm wash from on outho std motor 
oa aa anchored boat digs a hole 
In the lake bed to receive a dstara 


eulty of standing h on end in stable 
equilibrium will increase. This doubtless 
Is dus largely to the lack of rigidity of 
the rod. Suppose^ however, we had an 
Infinitely ri^d, perfectly bomogeneona, 
Bon-magDetio tod, perfectly straight, vrith., 
a porfectly aquare mid, ttcod on a per^' 
fectly levd flat anrface. Would auch a rod 
remain in itsble equilibrium if placed 
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iritUn > lmrg«r lobe (to Veep o8 elr 
eumnU) uid protected from *11 thock? 

Thi* problem bu been lubmitted by J. 
Ford Nelion of Greenfield, MsMachuietts. 
idio apptrently hat been experimenting. 

The editor h«» not experimented on thin 
problem— becaute, for one thing, a ateady 
baae or a ateady anything is almost out of 
the qneation in New York, which shakes 
like Jelly and quakes all day and all night. 
It i^ however, believed that solar and 
lunar attraction would tip over the rod if 
it were high enough. 

The next question is, who wants to 
stand a rod such as thi* on end, anyway, 
expecting it to “stay put?” Nevertheleas* 
the problem is interesting and scientific. 

Water Pnrifier Prevents 
^•Athlete’s Foot’’ 

A COMMON chemical, sodium hypochlo- 
rite, used in purifying city water sup- 
plies, ha* been found to be an effective 
preventive of ringworm infection of the 
feet by two Buffalo workera in medical 
research. Dr. Earl D. Osborne and Miss 
Blanche S. Hitchcock. This disease, also 
known a* “athlete’s foot" and similar nick- 
names, ha* spread spectacularly with the 
post-war rise of sports involving the use 
of common dressing-rooms and other 
gathering-places where athletes trample 
around barefooted for a time. There the 
spores of the fungi that cause the disease 
are spread from foot to foot, later causing 
aeking of the skin, and itching, 
watery blister*. 

Dr. Osborne and Misa Hitchcock state in 
their report to the official publication of 
the Am^can Medical Association that they 
have not been able to find a record of 
sodium hypochlorite being used or sug- 
gested a* a fungus-killer before. They made 
some preliminary trials with cultures of 
various fungi in test-tubes, using solutions 
of the chemical in concentration* stepped 
up from 0.(X)1 percent to OA percent. The 
latter concentration seemed the moat ef- 
fective, and wo* chosen os sundard for a 
clinical- trioL 

With the co-operation of the physical 
training department of the Buffalo high 
schools, heavy rubber pans were installed 
in all t^ gymnasiums, and students going to 
and from gymnasium classes were required 
to wash th^ feet in a 0.5 percent solution 
of sodium hypochlorite. The solution was 
renewed every day. In a new high school 
a shallow “well” for the solution was built 
into the corridor pasting from the dressing 
room to the showers. Later, the strength 
of the solution was increased to a full 1 
percent because of possible dilution through 
use. 

The resulu of the experiment ore re- 
ported os most enconragiiig. The spread 
of the Infection was completely ch^ed. 
“Our record* foil to show a single new 
case, olthongh numerous ones have ap- 
pearad from the surrounding towns,” the 
two enperimenters report. 

The hypochlorite solution, however, is not 
to be lodced upon os a cure for already 
establlthed case*. The report continues: 
“So far qp cure of the disesM is concerned, 
«e do not bdieve that 0.5 percent soln- 
thm bnochlorite or even 10 percent sodium 
hypocUothe would be any more eScoclou* 
in Curing on estgbUshed case than any 


How you can retire on 



T his new Retirement Income Plan 
enables you to provide for yourself 
a guaranteed income for life. 

The income begins at any age you say 
— 55, 6o or 65. It can be any amount you 
with— >100 a month.^aoo, $joo, or more. 

This life income is guarante^ to you 
by the Phoenix Mutual, an 8o-year^>ld 
company with more than 600 million 
dollara of insurance in force. 

A business man recently asked us ques- 
tions about the Plan. Here are his ques- 
tions and our answers: "A Retirement 
Income takes care of me, but suppose 
my wife outlives me. How can I be sure 
she will not be without money?” 

'That can be taken care of. The in- 
come can be made to continue as long 
as either you or your wife lives.” 

"Suppose I should be killed suddenly 
by some accidental means.” 

"Your wife would receive double the 
amount of cash or double the income re- 
ceived in the event of natural death." 

"Suppose serious illness or accident 
should destroy my earning power while 
1 was still young. Where would I get 
money to live on?” 

"Shortly after you became totally and 
permanently disabled, the comrany 
would pay you a monthly income. This 
income w^d continue as long as your 
disability lasted.” 


Retirement Income Ran 


parsUettaae60,wi 

M 

■nura irf sc leui | 20 , 000 , snd p^tpt much moc*. 
dtptadias upon how Ions you live, at, if you peefet, 
s Csih Scctlement of t27.000. 

A Csih nymenc to, your bcoeficisiy of g20M0. Or 
I muotbly income for life. 

It siwnuiteet npoa desth Gram scci. 
dsntsJ mesas before eae 60 
A Cuh hrment co,y<w bencficisiy of 340.000. Or 
t monthly Income for lire. 

A Monthly Income to live on. FUot m 
u agn othet chsn <0 ite elto svaiUble. 


“How much does a Retirement In- 
come cost?” 

"That depends upon your present age 
and upon the amount of income you 
want to retire on. A Retirement Income 
does not have to be paid for all at once. 
It is purchased on the installment plan. 
The payments are usually spread out 
over a period of years. This makes the 
payments comparatively small.” 

Send for the Facts 
An interesting a4-page book tells how 
you can provide a Retirement Income 
for yourself — how you can provide 
money to send your son to college — 
money to leave your home free of debt — 
money for other needs. Send for your 
copy now. No cost. No obligation. 


1 Phoenix Mutual 

LIFE INSURANCE COMPANY 


B(iaeOac*iBaftfa(d,Coaa. nrscPolicylssuadlSSt 


Oopyii|hi iw>, a. M. L. I. C*. 




trutmrnt of thii ttabborn condition which 
tronhlei to many people.** 

The eodium hypochlorite treatment ia 
the second efficacious prevention (or ring- 
worm of the feet reported recently. A short 
time-ago Dr. W. L Gould of Albany. N. Y.. 
described how he had stopped the spread 
of the disease in the junior high school 
there with a 10 to IS percent sodium 
thiosulphate solution used in a similar 
manner. The sodium thiosulphate solution 
is colorless and nearly odorless, so there 
is no objection to its use. If the bath is 
not convenient, a 20 percent powder of 
sodium thiosulphate in boric acid may be 
successfully used. Dr. Could reported. This 
powder should be dusted lightly over the 
entire foot, between the toes and around 
the nails. It may also be used inside the 
shoes and stockings. A combination of 
bath and powder was reported as ideal at 
times. 

Dr. Osborne and Miss lliichcuck, how- 
ever, believe that their sodium hypochlorite 
solution offers certain advantages. It is 
cheaper, and when the quantities used in 
gymnasiums and similar places are con- 
sidered this is a distinct advantage. — Sci- 
ence Service. 

RnMicr and Cotton Reelalmed 
From Tire Scrap* 

I'Y oontribntions of chemistry to the 
every-day comfort and convenience of 
thousands of people, no example can be in- 
stanced more atriking than die tremendous 
improvement in the quality of automobile 
tires during the lut generation. One has 
only to recall the early days of the auto- 
mobile when punctures were an accepted 
inoidmit of nearly every ride to realise that 
our modem balloon type cord tires repre- 
sent progteas equal to that of the antomo- 
b& itsdf. Most of the credit for better 
dtea is 4w to the chemist, who is also 
latgely reapensible for the gradual reduo- 
lioa in the COM ol ^suaMtic tires. 

The modem tbre could not be sold at 
preeett prices U the .MUBufactoren did not 
ppaotic* every eqatfomy that science baa 
bean aUe to devalop. One enaapls of this 
fast bMwUedfa h »oeent paper by Oualaa 


sen H Tl FT C A If F If I C 4 R i 

S. PownU of the FtaeatMe Tin and Rubber 
Gmpeoyt who deteribae tlwbin a aawfy. 
developed piooaaa for seivagiiig the acr^pe 
of rubber and cotton wbicb are trimm^ 
from unenrod tJtet daring manulacture. 
The scrape consist of cotton cords em- 
bedded in nneured mbber. A tbonsnnd 
pounds of these trimmingt are loaded into 
a revolving cago with wds of monel-metal 
screen. This cage rotttee within a steel 
shell, which ia then filled with bensene and 
the cage rotated for 2 hours, after which 
the bensene is drawn off, and fresh bensene 
added for another half-hour "washing.** Six 
consecutive washes, the last two using hot 
bensene, dissolve out practically all the 
rubber, leaving clean, white cotton shreds. 
The cotton still contains some bensene. 
however, which is removed by turning steam 
into the extractor, driving out the bensene 
into condensers at the right of the ex- 
tractor where it is recovered for use. The 
cotton is removed from the extractor, dried, 
shredded, and sold ftw paper manufacture 
or as a filler in cheap felt compositions; or, 
finely ground, it is sold as cotton floe. 

The rubber extracted from the scrap re- 
mains in solution in the bensene — about a 
6 percent solution. Fortunately, a solution 
of this kind is used in the tiro factory for 
impregnating the fabric used In the manu- 
facture, so the reclaimed mbber findi its 
way into a new tire after all. 

Neither the cotton nor the rubber are 
deteriorated by this reclaiming process. 
One thousand pounds of scrap yield 1200 
gallons of rubber solution and 400 pounds 
of cotton.— id. E. B. 


Popular BRgconeeptlonB That 
Chemlntry Corrects 
HY must blue overalls have threads 
with white centers? Why must they 
he a purplish instead of a true blue? Why 
does the housewife demtnd cloudy am- 
monia? Why is yellowish gasoline con- 
sidered inferior? Why do people prefer 
hlunl crystals of Epsom salts? These, says 
J. H. Collins, in Chemistiy and Yon, are 
a few of the "trade cuatoms** which cost 
business a great deal of money every 


ymt, Soma sf them^wanensninidy snntsd, : 
at annw time, to decehrn the bay« er the 
public. 

Years ago, a dever dyer learned to save 
indigo by eoloring the outside of the thread, 
and now the ov^ls buyer picks and nn- 
ravels a thread to make sure the center is 
white— an imaginary test of qnility, Natu- 
ral indigo waa impure, and gave a purplish 
tinge, which still sun^ for quality, thoiigb 
with modem dyes a perfect blue ia eaaily 
obtained. 

A Britiah concern "put over** the idee 
that cloud ineaa itands for "atrength" in 
household smmonia, and product the 
cloudiness with a little palmitic acid. 

Millions of dollars are spent making 
white gasoline, or imparting a ^y color 
to the naturally yellowish gas, becanso 
the public firmly believes white gasoline 
better— which it is not. 

Blunt crystal Epsom salts used to com- 
mand a premium in the drug trade, for 
their supposed higher efficiency — highly 
efficient honk. 

One of the commonest trade beliefs is 
that a tinge of color in chemicals indicates 
purity or strength. But such color is gen- 
erally an Impurity— in a word, dirt! At 
■omo time in the past, dirt could not bo 
eridicated and so was nude an imaginary 
mark of quality. 

One eaatem ailk factory demanda brown 
in ita phoaphate of soda solution, and an- 
uther iMitts upon white, and both hellevs 
they are buying a pure article. But a brown 
tinge, in this chemical, is not an impurity, 
while chemical impurities likely to do 
damage to silk are colorless— and there 
you arel 

Only the chemist can dispel such tra- 
ditional beliefs ^ determining scientifical- 
ly what is fictiun, and what is fact. — 
.4. K. n. 


Whale Oil Food 

N me good old whaling days that sea 
captains like to talk about, whale oil 
waa an illuminant. Now it is a food. Hydro- 
gen gas is passed througli it in the presence 
of nickel filings— a process of hydrogens- 




NOySMBER • 1991 


SCIENTIFIC AMERICAN 


949 


tioa, A nthsr ohemp oQ it thut eontorted 
ipto a nore npentive hard fat A good 
deal of the margarine that it told outalde 
of America it competed of thlt promoted 
whale oiL 

The Unidoek 

A CLOCK that maket the earth turn over 
—at leatt in replica— and whirh htH 
been aptly characterized at “alive,” will be 
of intereit to amateor scienlittt, particu- 
larly amateur attronomer*. It conaiiti of a 
glote of the earth geared to an electric 
clock in luch a manner tliat the glohr kerpt 
ttep with the earth’i axial rotation. It it 



The dodc which ninu a globe 
which it lighted froai within to in< 
dicate UltURinatiaa of the earth by 
die tun. The other half it dark 


made by the Univenal Clock and Globe 
Company of Wilmington, Delaware. 

The globe it trantlucent and an electric 
lamp within it prodncet a contratting light 
on ita turface, thowing at it routet the 
potition of the termination (tnnriae and 
luntel) linet. In other words, one teet the 
clock at he would tee the earth were he far 
nut in space, or on the moon. 

The I^p within the globe revolves once 
a year, lliut the illumination of the earth 
by the tun at the various teatont it dupli- 
cated and in this and other ways this earth 
clock it educational. 


Boric Add From Steam of 
Volcanoeg 

O VER in Italy, the raw material for one 
of the moat unusual chemical induttriet 
comet from Toleanoet; The Socieu Boraci- 
fera manufactuiet boric acid from tteam of 
roloanic origin (the so-called “teSoni,” 
steam tMuU) which arltet naturally out of 
the eatUi hot wbkdi, in much larger quan* 
titiee and better condition for ezploiution. 


SOO nmtqgtL. 
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We’ve motori2ed 
the Janitor 

Marching across our testing tables today are 
endless ranks of sturdy little motors— a new breed 
of motor, specially built to janitor a new auto- 
matic gas heating imit that converts any furnace, 
large or small, into an economical gas-burner. 
And what a motor, what a furnace man it is! 
Automatically controlled, it mixes gas and air in 
money-saving proportions and maintains any pre- 
determined house temperature, regardless of 
weather changes. It is so beautifully balanced 
that you need a stethoscope to hear it run— for 
motor "hum” has an annoying habit of booming 
through a heating system. So precisely made that 
it will perform all winter without attention— as 
it must in households where motors are still a 
thing of mystery. Six months ago such a motor 
didn’t exist— but that was before the manufac- 
turer brought his problem to Robbius & Myers. 

If yw hsvt 0 fnblm in iltctrical-motend p$0- 
dinny, ctmt t 9 RMins & Mytrs. Wt offtryon 
tb€ fncilttitJ cf m comfltttly modem plant and 
tbt txptritnct of jj years precision manufacture 
in dtsigyeing, building and applying electric 
motors, generators, fans and electrical appliances. 

Hobbins M^er$.*3nc. 

Springfield* Ohio Brantford* Ontario 



VANf. MOTORS, RAND AND ILBCTRIC HOISTR AND ORANIS 



THE AMATEUR ASTRONOMER 

Conducted by ALBERT G. INGALLS 


T his month our opace U devoted to the 
intereedng work end diKoveriee of Mr. 
John H. Hindle, Director of the Union 
Engineering Wodu, Hielingden, Roieen* 
del^ Lenceehire, England. Mr. Hindle 



Hliidla*i compound Mflector 


) prease* and heavy 
loomo, but maket of teleecope nuking an 
amateur hobby which amounts almoM to 
an avocation. He is a “specialist” in the 
Gusegrainian and Gregorian — in fact, he 
is one of a very small number who r^ly 
understand these types in theory and in 
practice. He occasionally visits this coun- 
try and calls at these offices, and at our 
request he has prepared the following 
descriptive matter, first, concerning a 
inch Newtonian-Cassegrainian, then an en- 
closed polar observatory (photographs of 
both are shown), and finally his discovery 
of a new test for the Cassegrainian and 
Gregorian. 

“fTPHE mirror of the 20^-inch New- 

X tonian-Cassegrainian ahown above b 
mounted in a cast inn cell with adjustable 
edge supporU and resting on a mechanical 
flotation system giving 18 equally loaded 
symmetric^ points, emanating from three 
adjusting screws. The tube is of timber, 
built up on aluminium rings. The fine 
adjustment in declination is operated by a 
hand whed and screw from the New- 
tonian end, and more slovdy by means of 
an extension shaft operated through bevel 
geara, from the Cassegrain end. Ihe pobr 
axis and fork are cast in one piece, and 
rotate in ball bearings, the top ball-bearing 
honsing being adjustable. The worm wheel 
b of large diameter and the worm b pro- 
vided with slow motion gearing which 
operates by a hand rod and hook joint, 
whib the clock b running. The drive b by 
gramophone motor. 

“The ndrror Is of 20.2 inches tkpetture, 
b of dghtdbot fiscal length, and has a 
fivedneh hole tluongh the center.' Imct 
changiaHe qddeia the top esid of the 
tiAo carry, r sspo eti vely, the dbgcnal plaflo 
asfaror ai^ dm Caasei^ain convex mirror, 
the btter b mouiUed in a odi, about dz 


inches ouuide diameter, and provides tn 
equivalent foeal length of SO feet. 

“The performance of thb teleecope, 
which b shown in actual ns^ will prob- 
ably be fnlly described in an astronomical 
jotunal by Dr. W. H. Sleavenson, F. R. A. S., 
one of the foremost amateur observers in 
England, who has erected it in his ob- 
aervatory.” 

The advantage of an entirely encloaed 
obeervatory, which can be heated sufficiently 
(or bodily ecmfort witbont spoiling the 
definition of the mirrots, has been some- 




The endosed obse r v at ory, with a 
akateh (above) thowiag the byeut 
and, at Mr. Hiadb obsarving 


what extensively dlMuseed in the book 
“Amatenr Telescope Making,” pages 50-51. 
Mr. Hbdb b responsible for a particular 
type of polar olnervatory of which several 
illustrations are reproduced. One photo, 
graph reveals the interior, showmg the 
comfortable method of observbg. " 

”The actual site b N. latitude 53%*,” 
Mr. Hindle writes. “The primary mirror 
is paraboloidal, mounted in a cast iron 
cell, looldng face downward from the top 
of the hnt. Actually this mirror b a dUk 
25% inchea in diameter; the excavation 
being only 20 inches aperture and the 
outer flat portbn providing a suitable tup* 
port The focal length ii eight feet and 
the cone of rays is turned hor'uontaUy into 
the hut by means of a slightly elliptical 
mirror adjustably mounted in an ‘A’ 
bracket which perfomu the fnnction of 
the spider in the orthodox telescope tube. 
The only moving portion ia the eoeloatat 
which has a plane mirror of 25% inchea 
aperture, counterbalanced and pivoted on 
a surface diameter for declination, and n 
volving on a polar axu for right atcenaion. 

“Electrically driven reversible ' 
speed motions are applied to declin 





At top (”ing«N r)t the oU ntchey ^araUsl ray test. Left 10 dghtn 
for eemcdotii patuhoMd) bypetbolokbl coavazi flat At bottom: ("ngUM 2 ”) 
saw Hhidb spWkal mirror teat Left to rig^i am vbibb /or cor t ac t fot n 
spbetkal mbrert byp«beloidi atUpsoMal caoeava bbrar (for a Gtegorba) 
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and we bring it TO YOUR ROOM 


and right Mcenaloo, conOroUed Iiom inside 

the obtenrstorr. An additions] elliptical 

flat, deflecting the rays directly from the 

coelostat, permits the nae of a short finder 

telescope if required. (This flat shows in 

one of the photographs, below the bracket. 

— Editor.) A sextant with reading micro- 

scope is fixed on the declination axis, and 
the polar axis reads zero hour when point- 
ing due south. A concrete foundation 



The observatory when closesf 


about a foot thick supports the entire ob- 
servatory, which is very rigidly constructed 
and braced, two light I-section beams being 
provided for sliding the primary mirror 
up or down in its cell. 

“The adjustment of the mirrors tu the 
polar axis is facilitated considerably by 
the optical combinations that can be ob- 
tained in a very interesting manner. The 
construction of the hut itself insures that 
the primary mirror and elliptical flat 
roughly approximate to the polar angle. 
Tltey are set optically in line witli each 
other, after which the coelostat mirror is 
moved in declination until it is precisely 
parallel with the parabolic minor, which 
can be observed from the eye position. It 
is now rotated in R. A. and if the parallel- 
ism it lost, then the coelostat base (and 
polar axis) is adjusted by the base screws 
until parallelism with roution are secured. 
The three mirrors are now on one optical 
axis and the sextant is set to read 90°. 
The coelostat mirror, at zero hour R. A., 
is now brought perfectly level, and the 
sextant should read 180 — 2 X latitude; in 
this insunce 180 — 107V^ = 72'/j° from 
the pole, or 17H° N. declination. 

“In cose of an error a fresh optical axis 
nearer the correct position is selected for 
the first two mirrors, and the coelostat ad- 
justments repeated. If on inclinometer is 
available, then the angle < 

• can be tested right away when 
the two large mirrors are parallel with 
each other. 

“Silvering the mirrors need not upset 
adjustment The coelostat mirror is 
readily replaced in the same plane. The 
other two are removed one at a time, and 
each brought to a correct position by 
reference to the other. The adjustment to 
the meridian is checked by the soutbing 
of some prominent object at the precise 
nwment indicated in the N. A.” 

‘TOTELL, how many of you amateurs are 
W now going to make a Hindle comfort 
coop for cozy constellation conning? No 
frozen fingars, no summer moaquitoea to 
•lap and cuss at. It lodu mighty good to 
ye ederHind inexpensive, too. In Yankee 
(Mem turn to page 355). 


"... Here it comes . . . another 
pass. Oh, a beauty — right down 
the center of the field. He’s got it! 
He's away — no one near him. 
How that boy can run . . . he’s over! 
It’s a touchdown . , . what a play!” 

You, comfortable in your Statler 
room, get a vivid picture of the 
game . . . play by play . . . over the 
radio. You get, also, a graphic 
account of all the day’s varied 
events — prize fights and election 
returns — ovations and Presiden- 
tial addresses — jazz bands and 
symphonic music — all the thrills, 
amusement, entertainment with 
which the air abounds. 

•Such diversion has been enjoyed 
by Statler guests since 1927 — 
when Statlers were the first hotels 
to equip every room with free radio 
reception — the first to give hotel 



Statler Radio Bedside Table 


HOT€lS 


guests controlled radio entertain- 
ment which they could enjoy with- 
out disturbing their neighbors, or 
being disturbed. 

Now, every Statler room has a loud 
speaker — simple in operation — 
velvet-toned — yet so clear in re- 
ception that you can enjoy radio 
entertainment in any part of your 
room. 

We’re proud of our pioneering in 
hotel radio installation — proud to 
have recognized the part radio was 
ilestined to play in modem hotel 
equipment. This same pioneering 
spirit led us, years ago, to provide 
every room with private bath, cir- 
culating ice water, to place a morn- 
ing newspaper under the door — 
and to innovate many other hotel 
conveniences now deemed neces- 
sities by critical travelers. 


A LOUD SPEAKER IN 
EVERY ROOM 

Every Statler room is equipped with a loud 
speaker nf the clearest tone, yet oj the pitch 0 / 
ordinary conversation. In the majority pf 
unobtrusively placed where it a 
be reached at easily and conveniently at t 
bed -head reading lamp 

STATl€R 


BOSTON BUfFALO 
CIEVELAND DFTROIT ST. LOUIS 
in NEW YORK, Note/ PennsytHtnia 


CURRENT BULLETIN BRIEFS 

Short Reviews of Bulletins and Papers on Scientific and 
Allied Subjects, and Where to Get Them 


Light on an iMroirrANT Subject detcrlbn 
■n inrention born of necewity for liKhi- 
ing book Macki without giving attendant* 
nnnecetury glare. It wat developed for the 
great Sterling Memorial Libra^ of Yale 
Univenity. Sneed A Company, Jersey City, 
N. J.-Cretit. 

Seeing b Bguevinc ii a beautifully print- 
ed brochure intended to help a cam- 
paign to lengthen life. The story is told in 
pictures. It is iuued by the Welfare Divi- 
sion of the Metropolitan Life Intumnct 
Company, Nete York, N. Yj~^ratit. 

Testing of Timepieces (Bureau of Sund- 
ards. Circular No. 992) describe* the in- 
teresting work carried on in testing watches 
and chronometers. The directions for 
handling watches are excellent and should 
be. in ihe hands of every one who ha* a 
regard (or correct time. Superintendent of 
Documents, Washington, D, C.—IS cents 


AEEONAiTncs Teade Dirkctobt (Aero- 
nautics Bulletin No. .^1 is a publication 
giving a list of aircraft manufacturers, 
makers of supplies of every description and 
sundries. There is also a list of air trans- 
port operators, aerial surveyors, and those 
furnishing aeronautical instruction. We 
avan AnJ that tliara ara “cunSulting mC- 
teorologists.” Aeronautics Branch, U. S. 
Department of Commerce, Washington, 
D, C,— Gratis, 

The Woekimc ok SKMi-PnEc.ioim Stones 
by J. H. Howard is a brief elemenury 
monograph on the lapidary art. The litera- 
ture on this subject is so extremely limited 
that a pamphlet for amateurs written by 
an amateur will be appreciated by many 
home mechanics. There are a number of 
excellent illiistraiions. Rocks and Minerals, 
Poughkeepsie. N. Y.-ilM. 

Diseases in Captive Wild Mammals and 
Biros by Dr. Herbert Fox, pathologist 
of the Philadelphia Zoological ^iety and 
Curator of Pathology is a uniiyue publica- 
tion conUining practical discussions of the 
effect of diseases, growth, and development 
of capiive wild animal* and their rdationB 
to man. It contains nearly 700 page*. Dr, 
H, t. Ratdige, Zoological Garden, Philo- 
detphia, Ptu-4\5.00. 

Carpet Wear Testing Machine (Research 
Paper, No. 315 Bureau of Standards, 
Reprint from Bureau of Standards Journal 
of Reeearrh Vol. 6, June, 1931) by H. F. 
Scfaiefer apd'A. S. Best deacribea one of 
^ cnnbti* m a i jhi n c* designed at the Bn- 
mu of Stoadgiila; ;‘t|le machine reproduce* 
the bcodiag, aUnibiv twisting, and com- 
pteieion of the pile htifch take* ^oce when 
the carpel b walM vpm. Superintendent 
of Doteimmii, WtuUngtan, D. Cr-lO 
cenu (eplelbi'''..- 


A Year-book op Railroad Information, 
1931 Edition gives s vast quantity of in- 
formation in graphic form and in imall 
compos*. It sliow* the wonderful service 
rendered to the public and what it coats. 
Committee on ^blie Reletions of The 
Eastern Railroads, 143 Liberty Street, New 
York, N. Y.-Gratit, 

Radio Tube Data la a 32-page loose-leaf 
pocket-size booklet on radio receiving 
tiibra and present! over 80 grajdui giving 
sialic and dynamic characteristics of all 
lypea of receiving tubes. The information 
is presented in the well-known “Lefax” 
form. Jjefax Inc., 9tk and Sansom Sn., 
Philadelphi a, Pa.-41M. 

Slash Pine (Farmer*! Bulletin, 1256-F, 
Department of Agriculture) deala with 
information useful to the grower. This tree 
produces the heaviest crops of naval stores 
and also produces valuable timber. Office 
of Information, V. 5. Department of Agri- 
culture, Wash ington, D. C. —Gralis. 

Forest Types in the Soi thwest as De- 
termined BY Climate and Soil (Tech- 
nical Bulletin, Nu. 247, I'. S. Department 
of Agriculture) by G. A. Pearson. No 
other form of agricnllure is so completely 
subject to the force* of nature a* is the 
puwiog of timber crops. Forest meteorology 
in ibis country is still in it* infsney. Soil 
surveys such os are made in agricultural 
sections are not edapted to forest Isnd. 
The invest igelhms outline the problem and 
how it can be solved. Superintendent of 
Documents, Washington, D. C.—30 cents 
(coin or money order). 

Tests of Weloko Boiler Dbi.’ms (Reprint 
from Combustion, November, 1930) is a 
valuable article, for witli the rise in steam 
pressures the fusion welding process ap- 
pears to be the most practical for boiler 
drums. The results are described in this 
article. Combustion Engineering Corpora- 
tion, 200 Madison Avenue, New York, 
N. Y.— Gr atis. 

iNnuSTRUL REaSABCa MeTHOO! and 
W oRKEBS (Rqyrint, Jourtud of Engineer- 
ing Education, Volume XXl, No. 2) by 
Edward R. WeidleiD, tbe Directw of the 
Mellon Institute, describee bow co-operative 
resetrdi it carried on. Mdlon Institsae, 
Pitttburgh, Pa,—GraHt. 

Budgetary Control in MAHVFAcruBiHe 
Inouitby ii based on a survey of 268 
bighly.raled mannfaetpring companiee and 
give* the feett coMerning the operation and 
effectlvaaeoa of bodget^; in maaafaotiir- 
ing htdtistry, citing th* methoda naed and 
the residu aeeured. After all budgetlog ia 
only careful planning, ia a be^ which 
should be in the hands of every major ex> 
ecutiira in Amerhws Industry. Natbnud 
Industrial Confereiua Book, 24f Park 
idee, Nam York 


Snow Removal and Equipment (Bulletin 
No. 20) givea a aurvey of needs for and 
availability of equipment. It give* the 
scientftc and tedinical principles em- 
ployed in anow removal. American Road 
Buildar^t Association, Suite 938, National 
Press Building, Washing ton, D. C,~Cratit, 

WOBKBOOK FOR UsS WITH ‘THS SoENOI 

OF Everyday Ltrs” by Edgtr F. Van 
Buskirk and Edith Lillian Smith osaitted 
by James R. Wilson is a kind of studenU 
note book. It ia admirably prepared and is 
fuUy illustrated. Some of the subject* in- 
clude: air, water, foods, forces of nature, 
homes and clothing, and work of the world. 
Houghton Mifflin Company, Boston, Mats. 
— 72 cents. 

OuECTtvE Tests in Cenebal Science by 
James R. Wilson Is based on the new 
edition of Van Buskirk and Smith’s “The 
Science of Everyday Life.” This ties in 
with the workbook mentioned above. 
Houghton Mifflin Company, Boston, Mass. 
-~24 cents. 

Solving Food MANurACTuni.NG Problems 
BY Research Institute Methods (Re- 
printed from Food Industries, September 
1930) by Lawrence W. Bass d^s with the 
food problems worked out st Mellon In- 
stitute. Mellon Institute, Pitttburgh, Pa.— 

Chemical Economics (Reprinted from 
Annual Survey of American Chemistry, 
Volume V.. 1931) by Uwrence W. Bass 
gives a review of American literature, 
1925-1930 and cites 226 tiUea. Mellon In- 
stitule, Pittsburgh , Ftt.-~G ratit. 

Handbook or Field MvaEUH or. Natural 
Hutort givea general information con- 
cerning the museum, its history, building 
exhibits, expeditions, endowments, and 
Rcliviiies. Field Museum of Natural Hit- 
lory. Chicago, HL.—25 cen ts. 

Physical Properties or Eabths (Bulletin 
101) by John H. Griffith presents a re- 
port of researches on the physical and 
chemical properties of loam, yellow clay, 
and blue day. Engineering Experiment 
Station, Iowa Stale College, Amet, Iowa.— 
Gratis, 

The Largest Steam Generating Units in 
THE World desoribea the three 800J)00 
pound units installed in the new extenaion 
to the East River Sudon of the New York 
Edison Company, which is costing 12,S00,- 
000 ddlars extdusive of ute. Cambuttion 
Enginetring Corporation, 200 Madiaeu 
Aat,. New York, N. Y.-Gratis . 

Ornat or Eovcation Dolur Paout or ' 
DmcToms is u eoongnilcil way ql 
buying liiirts of sohoojs. luui school offiojak-' 
and b priced at or bdowtM coat of pndiae' . 
tion. SiipsrMmdimt pf .Boatmputi, Wtm- 
ington, D. €ir-4lM ;(ma^ ak^h : , ; , 




JfOVIMBER • 1981 


847 


THE SCIENTIFIC AMERICAN 


SCIENTIFIC AM ERIC AN 

JUST OFF THE PRBSSl 


i|M«ea43) 

carbon dioxide gaa. From some open- 
Inp in the earth ia obtained the boric acid 
water, which ia alao taken from under- 
ground bjr aimple meana of removal of 
depodta, operated by the natural vapora. 

The boric acid water ia then concen- 
trated by evaporation, and cooled, which 
(according to the extent of cryatalliution) 
variea from 96 percent to a minimum of 82 
percent. The acid ia then dried and chip- 
ped aa raw. or refined and need for the 
manufacture of borax (adding carbonate 
of aoda). 

'Hie ammonia contained in the vapor ia 
placed, in convenient equipment, with aui- 
(uric acid, obtaining ammonium aulfate 
which ia purified and aold aa talc, or de- 
compoaed in retorta with lime to uae the 
ammonia in apeciai chambeta to produce, 
together with carbonic acid, the ammonium 
carbonate. ' 

Hie carbonic acid, which ia found in 
great qnantitieo in the natural vapor, ia 
tioed. It paaaea into a apeciai aectiun where 
it ia dri^ and purified. It entera into the 
preparation of the ammonium carbonate, 
chiefly, it ia liquefied and » ‘ ‘ ' 
tlei. 

Other {Koducta of the Boracifera factory 
are aodium perborate and all the apeciai 
aalta which may be required.— <4. E, B. 

Uterine Canc«r 

D espite the fact that the 

cervix ia eaaily acceoaible both to eight 
and touch, cancer in this location ia uaually 
in on advanced atage when firat diacovered. 
The aubjective aymptoma in early cervical 
carcinoma are vogue or even abaent and 
are not often recognized by the patient. 
Therefore, if cancer of the cervix ia to be 
prevented and controlled, it will be necea- 
and periodic e 

la of tbia organ. 

Aa the majority of cervical cancer caaea 
occur in women who have home children, 
it ia aiiggeated that phyaiciana ahonld urge 
an annual or aemi-annual examination of 
inothen to determine if there be any patho- 
logical condition of the cervix, (lancer 
rarely, if ever, ocenra on a normal cervia. 
it ia naually preceded by aome chronic 
leaion and ia often aoaociated with teora 
auatained at childbirth. 

Ptofeaiw W. P. Gravea, Harvard Uni- 
vanity, in a atndy of 500 catea of cervical 
cancer found that only 2 percent of the 
potienta had had cervical repair, while, on 
the other hand, aniong nearly 5000 women 
who hod receivod thia treatment he found 
only all who had developed cancer. 

The very early atage of carcinoma of the 
cervix cannot be definitely diognoaed 
tdinieally. In all auapieioiia leaiona a 
biopay thould bo employed at once. Thia 
ia a lafe and eaay operation and doea not 
nqviM an an amfa otle. A Uopay by a oom- 
Petent pothologiat offen a quick and 


Sutibtka ihoiy that 75 percent of early 
treated epaea anrviva. the five-year period 
whEo the advoge in advaaead coaoa ia com- 
Panthrahr aduo. Ahhoofih the tnajoritr of 
coadi ' M^eiBnleal eitm oeour near dte 
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No other hunun nudady is so likely 
to attack every single member of civil- 
ized communities as is the common cold. 
Cures and preventives are legion. Science 
has attack^ the problem from every con- 
ceivable angle. Yet what do we actually 
know about it? Read Dr. R. R. Spencer’s 
timely article on “The Problem of the 
Common Cold” in the November issue of 
HYGEIA, the Health Magazine of the 
American Medical Association. It speaks 
with authority! 


Other Health Articles 

If your face is not your fortune you 
will be interested in reading “Piastic 
Surgery". If you have children, you can- 
not afford to miss “The Care of Chil- 
dren’s Teeth". If you would cope 
intelligently with contagious diseases, 
read “Smallpox and Chickenpox"— one 
of a series on “Communicable Diseases in 
the Home”. Other articles dealing with 
intimate questions of personal health 
include “Congeniul Syphilis", “Fever”, 
“When Your Ear Aches”, and “The Re- 
lation of the Blood to Health and Dis- 
ease”, Every issue of HYGEIA has the 
same vride health appeal. It is a health 
magazine for everybody ! 


Introductory Offer 

6 months of 

HYGEU 
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menopause it most be home in mind that 
this lesion frequently is found at a oom- 
paratively eaily age. There are on record 
at the Sute laetitnte tor the Study of 
Malignant Diseatea a number of cases 
in the eirly twenties snd one case in a 
girl of eighteen who was married when 
she was fourteen and had home two 
ohildren.-Nea/<h Notts, New York Sute 
Department of Health. 

Hot Steam for Cooling Traina 

A new eystem of air conditioning and 
cooling for railway paaaenger trains, 
employing steam from the engine as the 
refrigerating energy and water as the sole 
refrigerating medium, thereby eliminating 
gaseous refrigerants, was recently an- 
nounced by Willie H. Carrier, chairman of 
the Carrier Engineering Corporation. Mr. 
Carrier, who Is also president of the Ameri- 
can Society cl Heating and Ventilating En- 
gineers, designed the cooling system in 
the White House executive offices and the 
CapitoL 

The new cooling system for railway cars 
is being demonstrated in an ordinary pas- 
senger coach enclosed in a building in 
which a temperature of 106 degrees snd 
hl^ rdative humidity has been created. 
Within the car the temperature is main- 
tained at 77 degreea, with corresponding 
moderation in the relative humidity. The 
test it purposely conducted under extraor- 
dinary conditions. 

The elementary law of physics that water 
~dll boil or give off its heat at comparatively 
low temperatures when the atmospheric 
pressure ie reduced, as in high altitudes, 
it the basis of the new refrigeration de- 
velopment. A lank partly filled with water 
Is concealed tt one end of the car. Steam 
drawn from the engine ie forced under 
preasure past an opening in the upper part 
of the tank, thereby creating a vacuum 
within, and causing the water in the lower 
half of the tank to boil at about 50 degrees. 
In boiling the water gives off heal in the 
form of vapor which is drawn out of the 
Unk by the suction of the steam, and re- 
sults in lowering the temperature of the 
remaining water still further to about 40 
degrees. 

This cold water ie then circulated 
through coile concealed in the roof of the 
car. Air is then drawn over these cooling 


eoUa, vdiere it is cooled and de-humhUfied, 
and thence circulated throughout the oar 
by ducts. From the cooling coilt, where it 
acquired heat in cooling the air, the water 
is returned to the tank. The portion of 
the water that had been vaporized passet 
through condensing coils and is likewlae 
returned to the tank. The whole cycle Is 
repeated, the gystem being almoet com- 
pletely automatic. 

The fact that steam is used to refrigerate 
the water eliminetes the necessity for pro- 
viding consideiabie extra electric power 
for the operation of a refrigerating machine 
as has been the cose with previous sys- 
tems. Other advantages include lighter 
weight snd less space occupied, os well 
as low maintensnee cost. The use of the 
existing source of electric current on a 
train for operation of fans and pumps 
eliminates the difficult problem of finding a 
targe additional and continuous source of 
power. Engineers believe the new develop- 
ment foreshadows general application of 
air conditioning and cooling on American 
railroads. 

Approximately 2000 cubic feet of con- 
ditioned air per minute is provided for 
in each car, affording a complete change 
of air every minnte. The refrigeration 
capacity in each car is equivslent to about 
five tons of melting ice per 24-hour period. 

Co-operating with the Carrier Engineer- 
ing Corporation are the Safety Cir Light- 
ing and Heating Company of New York 
and the Silica-Cel Corporation of Balti- 
more who will be associated in the devel- 
opment and introduction of systems of air 
conditioning for railway service. 

Synthetic Hydrocarbons 

C HEMISTS have long known that 
methane can easily Im formed from 
carbon monoxide and hydrogen, by passing 
a mixtnn of these gases over a auiuble 
catalyst at atmuapheric preasure and at 
temperatures as low as 150 degrees. Centi- 
grade. It ia only in comparatively recent 
yeare, however, that appreciable quantities 
of higher members of the methane series 
have been prepared by similar methods 
from carbon monoxide and hydrogen. Con- 
■ideration of the hypothetical reaqtiona in- 
volved show that thermodynamically the 
formation of higher hydrocarbons from car- 
bm monoxide and hydrogen should proceed 
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-with gTMter eaM thut the formation of 
methane and that the maximum pouible 
yidda are greater. 

An exhaustive investigation of this pro- 
cess has been conducted on a small scale 
at the Pittsburgh Experiment Station of 
the United States Bureau of Mines, regard- 
ing optimum operating conditions, choice 
of catalysts, and conditions which control 
yields. In this work it has been demon- 
strated that the extent of the conversion 
of water gas to hydrocarbons can be made 
fairly high; and that the process can be 
so conducted that the major portion of the 
yield will be products which are liquids 
under ordinary atmospheric conditions. 
With favorable catalysts, 30 percent con- 
versions have been effected with one pass 
through the converter. 

The liquid portion of the product com- 
prises 60 to 75 percent of the total organic 
products: methane appears as a minor 
constituent. The liquid prodiiet consists 
mostly of hydrocarbons of the methane 
series, having only traces of compounds 
containing oxygen. 

Thus it has been demonstrated that a 
synthetic product resembling petroleum 
can he obtained from water gas. This fact 
may in the future cause this process to 
assume considerable importance as an 
auxiliary source of liquid fuel, and may 
offer to the manufactiired-uas industrv at 

gas.-.<. 

200,000 Amperes on Rampage 

P RACTICALLY everyone has noticed 
the attraction and repulsion between 
0 little horseshoe magnets, but few peo- 
ple realize the tremendous mechanical 



CiUm carrying 200,000 omperm 
broka their fastenings like twins 

forces exerted on modern electrical equip- 
ment when it is carrying a large current, 
and setting up a strong magnetic field. 

In a recent test, 200,000 amperes of al- 
ternating current was passed through a 
piece of electrical apparatus. Although the 
apparatus stood this flood of current, the 
power leads, os thick as a man’s wrist, 
broke their two-inch* rope lashings, and 
writhed like monster reptiles in agony. 

AltluMi gti the two 1^* diameter cables 
were kept two inches apart and. tied down 


every few inches with heavy rope, a litt 
figuring made it clear why the rope gave | 
way like so much twine, h was found that | 
the force between the cables reach 
value of 10,000 pounds for every foo 
cables were tied together. Not only 
but the force was pulsating at the ra 



Where the feshings did not break, 
they bit deeply into the insuladon 



Sometimes WE 


120 times per second; that is, the force 
reached a maximum and dropped to zero 
100 limes in the duration of a heart beat. 

When such a striking demonstration of 
mechanical forces produced by electrical 
currents has been witnessed, one obtains 
some conception of the skill necessary in 
the design of large and complicated electri- 
cal machines which must withstand manv 


machinery, was conducted from a safely | 


endangered by the breaking loose of iht 


Typhoid Fever 

T he marked reduction in the prevalence 
of typhoid fever throughout the 
United States has been one of the out- 
standing accomplishments in public health 
during the past quarter of a century. This 
has been accomplished in cities where the 
sources of public water supply are grossly 
polluted, and in such cases it has been done 
largely by the intelligent installation of 
approved water purification plants. How- 
ever, although the purified public drinking 
water meets the acceptetl sanitary stand- 
ards, there often persists in such cities a 
small number of cases of typhoid lev 
! United Stnl' 

i’ublic Health Servici 

tudy of these persisting or residual 
cases of typhoid fever, the object being to 
determine whether they bear any relation 
to the municipal drinking water even 
though it did meet the present rigid sani- 
tary standards. 

Six cities situated on the Ohio River 
were selected for study, both because of 
the polluted character of their raw water 
supplies and because of the excellence of 
their municipal water purification plants. 

The Ohio River is the source of the 
public water supply for each city. During 
the period of raw water consumption, the 
typhoid fever incidence in each city was 
uniformly very high in every month of the 
year — a seasonal distribution which is 
typical of endemic water-borne typhoid 
fever. Following the insullation of the 
present public water supplies, the typhoid 


are surprised 

B ut wc try not to show it. .. 

This time a husband said 
his wife was arriving in 10 min- 
utes, and could we help him ar- 
range a surprise dinner party 
for her? Here was a list of 12 
guests ... would we telephone 
them and “fix things up” while 
be dashed to meet his wife at 
the station? There were 14 at 
that dinner . . . and his wife urns 
really surprised I 
It’s our belief that a hotel 
should do nwn than have large, 
airy rooms, comfortable beds, 
spacious closets. Beyond that, 
we daily try to meet the sur- 
prise situation ( without sur- 
prise), no matter what the 
guest wants. 
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iioportant pnblicatioii 
lior j:«adera of the 
Scientific American! 

FACTORS IN THE 

SEX LIFE 

OF 2200 

WOMEN 

B]* Kadiirlne Bement DaTii, Pk D. 


Thi* pioneer vol- 
ume oners concrete 
factual data on the 
events in the sez 
life of normal 
women, supplying 
needed informa- 
tion on a topic 
which has long 
been the subject 
for uninformed conjecture. 

Under the expert direction of Dr. 
Davis, two groups of selected women — 
married and unmanied — replied anony- 
mously to questionnaires designed to 
elicit information on every phase of 
woman's sexual life. Full data on the 

called “abnormal” experiences were re- 
ceived. 

This information was first tabulated. 
Then comparative statistical studies were 
made on the nnost important topics. The 
book offers specific data on many ques- 
tions like: What factors seem to enter 
into the “happy” and “unhappy” married 
Kfe? What are tlw causes and extent of 
abnormal practices? What is the im- 
portance of sexual education, etc.? 

The clear and simple treatment makes 
the book invaluable to social workers, 
physicians, parents, educators; first in de- 
veloping a saner attitude toward the whole 
subject; second as a tested method in 
throwing light on sexual maladjustments 
as affecting personal relations. 

The SciKNTtnc Aubucan says: “Al- 
most to a certainty this book will upset 
a number of fondly cherished beliefs. It 
is a thorou|hly scientific record of scien- 
tific work In sociology, performed by a 
noted scientific authority. The discoveries 
recorded were based on actual data 
secretly obtained.” For free examination, 
use the coupon now. Price $3.5a 
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incidence promptly fell to a low rate com- 
parable with rate* prevaiiing in other cities 
on the Ohio River watershed which have 
had, at least since 1914, sale water supplies. 
At the same lime, the seasonal distribution 
changed so as to give a definitely summer 
and fall disease. 

Ample evidence accumulated to indicate 
that routes of transmission of typhoid fever 
other than the public water supply were 
in all probability the more usual 

Therefore, the conclusion was reached 
from the evidence coliected that naodem 

operation in the six cities studied, when 
properly operated and controlled, effec- 
tively eliminate the danger of contracting 
typhoid fever from the pubiic drinking 
water, even though the raw water supply 
be grossly polluted. 

Dlafigarement of Chlldren’a 
Teeth 

F or 30 year* dentists and cbemiot* 
ihroughoot the world have sought the 
cause of a disfigurement of children’s teeth 
known os “mottled enamel,” but the answer 
in the one word, “fluorides,” came from an 
industrial chemiiu, H. V. Oiurcbill, os port 
of the daily work in an industrial xesearch 
laboratory. 

“Mottled enamel” give* the teeth a dead- 
white opacity, often stained in disagreeabl* 
patches of brown or black. The stain* may 
be accentuated by a corroded appearance of 
the surface, os if It had been eaten by a 
harsh acid. The enamel is damaged in it* 
formation on the permanent teeth before 
they onerge from the gums. Thu* only 
children ore victims; the permanent teeth 
corns in, pitifnily marred in appea r a n ce, 
altbouidi normal in shape. The t^ortunoia 
one* so marked are marked for life; no 
bleaohiag ex obnalon will correct the 
defect 

Giildren in .widely scattered but wdl- 
defined looelitim are affected aid in recent 
yeare prominem anthoritiee have blamed 
•ome impurity in drinking water os the 
cawe, althon^ tpaable to determine joit 
whkh one of the eoore of water-hnpnritiee 
wee heimfnh No two locelliies,' h teea^ 
had driakiag water ^diatecteriaed by eny 
anunal abaMmelitt, hut nevertbrieee oU 


evidence pointed to drinking-water at the 

Mr. Churchill is no specialist in public 
health, being Chief Chemist in the research 
organixatinn of the Aluminum Company of 
America. In this psrticular case. Or. F. 
C. Frery, Director oi Research, had noted 
mottled enamel among the children of em- 
ployees at Bauxite, Aricansos, eu “alumi- 
num” town where exceptionally pure water 
was obisined from deep driven wells. At 
the first intimations that this dental sconrge 
was due to drinking water, the wells 

ir from a distant 
river. At this time Mr. Churchill atlad«d 
bis problem of exploratory investigation. 

By means of s spectograph, he identified 
fluorine among the elements present in each 
sample of harmful water— fluorine^ with a 
“criminal” record among olementa u a 
ravisher of living tissuoa and a diompter 
of normal bone structure. 

Although the presence of fluorine had 
been recognised in certain mineral waters, 
no one bad previously coasiderod the likeli- 
hood of fluorides teing among the im- 
purities of any ordinary drinkiiig waters. 
In none of the standard pnblisbod methods 
of water analysis ia mention made of fluo- 
rine content or detennination. Flnnrides 
hod always been diimlaacd as non-existent 
in community water ouppUea. 

Churchill’s oearch for fluoriao woe based 
on pnhlished records of its harmfnl offoets 
and on a memory of invastige t l o no by 
Schwyxer. Ho recoUod that about 2S years 
ago browera had adopted the nor of a cal- 
cium fluoride solution to oterUixo. bets vats 
because this eoludon killed wild yeast with- 
out bamdiig the enltnxod varietioa. Dtlnken 
of this beer becoma afflicted with a pecidUr 
bone tronblo that was identified as a tesnlt 
ef containing araall omounte of the fluoride 
tolntion, and the dismayed btewara abri^tly 
ceased iu nae. 

It la hdd that a daily dose of one nflU'- 
gram of flnorine— oboot one thirty-tboo- 
oandth of an ounce— will oanae serioai 
eyatematio tBsordera, 

The revelatian that floexina In drinkiiig 
water la re^wnslble for the permeneat. dis- 
figpeaientof tboaaande of cUldtM iawpaes 
a new tfaily an tboae who axe renwBwe 
for the quality of water sop^iao. Wfltaito 
precetaSe. ef cbleriiiatioB apd e l m Ifl ei itl i Wt 
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luvt baMU dMnwd nifficieiit in water pnrl- 
Bcatioa but aow an additional control ii 
neceiaarr. Chlorination lolved the problem 
of typhoid. The control of fluorine con- 
centration so that it never exceedt one part 
per million vrill lolve this age-old problem 
of mottled enamel 

Invidble Riches 

R esearch is being conducted at the 
Montana School of Mines to harden 
gold, silver, and platinum so that almost 
invisible filigrees of these precious metals 
— yet strong enough to support great 
clusters of jewels— may be produced. 

Hot Bearing Indicator 

A PORTABLE indicating pyrometer, re- 
cently developed and placed on the 
market by Illinois Testing I>aboratorieN 
Ine., Chicago, is now being used in de- 
tecting hot bearings on locomotives and 
rolling slock, as well as for a number of 
other purposes in railway service. 

This instrument, called the Pyro Prod, 
consists of a highly sensitive yet rugged 
milli-vollmeter, to which is attached a pair 
of pointed thermocouple wires. When the 
points of these wires are pressed against 
the bearing, the bearing metal completes 
the circuit and this causes a small flow of 
electric current to the indimtor. This flow 
of current increases with the increase of 
temperature and causes the pointer of the 
milli-voltmeter to deflect over a scale which 
is graduated in degrees Fahrenheit. Almost 
instant readinas are ohlaineblc, as it is 
merely necessary to make contacts betw< 
the pointed thermocouple wires. 

The Pyro Prod can be furnished in sev- 
eral different temperature ranges, but the 
one must generally used for bearing work 
ia from 0 to 600’ Fahrenheit. When de- 
sired, the Pyro Prod is furnished with an 
automatic internal cold-end compensator. 
Thia is important where the insiriimeiit is 
to be used oui-of-doors and subject to wide 
changes of atmospheric temperature. Other 
models of contact-type pyrometers can also 
be furnished for measuring the surface 


work at to whether or not exceitive 
temperatures are being developed, with 
consequent pouibility of train delay. The 
instrument also has other industrial uses. 
—Railmtf Age. 

Ptnk Lemons Discovered 


However, the tree is a rar,> .p............ 

and the United States Department of Agri- 
culture warns that there ia little chance 
of the pink lemonade industry twitching to 
the new lemons for raw material 

Pink lemons were first exhibited at the 
National Orange Show this year. They 
came from a tree in Burbank and, so far 
as known, the tree is a biul sport (or freak! 
of the Variegated Eureka lemon, which 
was developed from a limb variation of the 
Eurdu lemon, discovered in 1911. The 
Variegated Eureka lemon trees are not as 
productive as the normal Eureka lemon 
trees and they are grown rhiefly lor orna- 
mental purposes. 

Ilie pink fruited lemon tree is identiral 
in appearance to the Variegated Eureka 
tree, but as the fruit approaches ripeness it 
develops a decidedly pink etdor in tlie 
rind, flesh, and juire. 

BudwiMKi from the pink lemon tree has 
l)een inserted in sour orange seedlings and 
the resulting trees will be studied to see 
if the pink lemon can be furllier propa- 
gated. Department specialists declare the 
pink lemon is another illiisiralion of llie 
oi-ciirrenee of striking bud variations in 
,1.:. „( ..iir... rr..:i < 

Chemist's Suggestion Aids 
Cancer Research 

A PRELIMINARY rep«»rt on the results ' 
ol experiments during the laM two j 
and one half years with a new lead solution 
(or the treatment of certain types of can- 
cer, which may mark an important ad- 
vance in cancer research, was recently 
announced in the Amrriran Journal of 
Cancer by Dr. William H. Kraemer of the 
Tumor Clinic of the Jefferson HuspituI, 



tempststnn of other metala toch u betted 
bilW rods, sad tails. 

Wbea ae^ on locosMtivee, the Pyro 
P '04 h tanM in the cab and at each atop 
the SBgineWisn taken the Inttnuaem and 
•Me on* bearing of the locomotive 

eiMitaadartttanodker, qniokly okeekJng the 
tempeagk^iie, and elimlnatlnij all guees- 


Philadelphit. The announcement must not 
bt eonaidered, in any seoae, u a “cure" 
for cancer-^t Is m^y a development 
which teems to make a previously-known 
treatment tppoer to promise to be more 
practical at sosm later date. A cure la for 
from evallable at present. 

In 1925, Professor W. Blair Bell of the 




You oon learn radio now at RCA lostitutss. 

ted with the 

lergsst, most eomplete researoh laboratory 
ia the radio Industry. 

The RCA Institutes are maintained to fit 
men for aircraft radio, broadoaat itadons or 
studios, direotioD finder or radio oomposi 
work, talking pictures, recording on disc 
and films, servioing home entertainment 
equipment, television ... 7 thrilling branohes 
of the radio industry. Men who get the 
benefit of this training may help shape tho 
future of a great industry. 

4 Compimta Resident Schools 

Resident sohools at New York, Boston, 
Philtdeipbia and Chicago offer thorough 
elementary and advanced oourses based on 
22 years experience . . . added to and re* 
vised as new developments are perfected. 
Adrenoed methods of instruction by out- 
standing teachers. 


Win This Radio Schelorahlp 

RCA Institutes Extension Courses enahU 
yoo to learn radio at home, too. Spedel lab- 
oratory equipment furnished. Outstanding 
graduates of home eourse era eligible for 
free term soboiarships at nearest resident 
sebool . . . tuition costs for all oourses mod- 
erate. Aot qniokly. The ooupon makes it easy. 
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Uaivoaitf of Lirarpool, England, an- 
nonncod hit diacoverf that the injection 
of colloidal lead into the blood stream of 
cancer patients seemed in some cases to 
give some relief. However, the injection of 
lead is extremely dangerous. 

More recently, an American chemist, Dr. 
Hamilton Bradthaw of the dnPont Com- 
pany, bocoming Intereated in the chemistry 
of this treatment, suggested that the toxic 
effect of lead might bo reduced if small 
amounts of manganese phosphate were in- 
corporated. 

Dr. Kriemer’s report sets forth that by 
adding a one-hundredth part of manganese 
to each part of lead ns^ in the solution, 
and injecting the solution intravenously in 
animal^ “no ill effects were encountered.” 

“As a method of treatment,” Dr. Kraemer 
asserts, ”the advantage of lead phosphate 
with manganese over lead phosphate with- 
out manganese is obvious. With the latter 
about four months is required to intro- 
duce the full dose of 600 milligrams, while 
with the former only six days is required. 
The toxicity of lead phosphate is injurious 
to the patient’s health, while the absence 
of toxicity of the new preparation permits 
its use in all post-operative cases preceding 
radiation. 

‘The outstanding feature of the new 
lead-manganese preparation is tiisl it is 
well tolerated by the patient, enabling us 
to introduce intravenously 100 milligrams 
daily until the total of 600 milligrams is 
reached.”— /f. E. B. 

Aphlda Move Abdomena to 
Frighten Enemies 
TFTHEN aphids, or plant lice, line up on 
tY the stem of a plant and bury their 
beaks in the tissues to suck sap they move 
their abdomens up and down and from side 
to side in unison. like a battery of ani- 
mated bellows. Some observers have sug- 
gested that the aphids used their abdomens 
to pump the juices from the plant, but Dr. 
Floyd F. Smith, enlomoiogist of the United 
Slates Department of Agriculture, believes 
they move in this manner to shake off 
or frighten away their enemies. 

On the approach of danger or the oc- 
cunence of a slight mechanical disturb- 
ance, such as jarring, the aphid twitches 
its abdomen without withdrawing its beak. 


Doctor Smith says. This is a reaction to 
danger from small parasitic flies or wasps 
attempting to lay eggs on or within the 
aphid’s b^y. When the first sphid twitches, 
it startles the next one. Thus t wave of 
twitching moves along the line of insects. 

Doctor Smith hat observed that thit 
twitching is not essential to sucking, for 
some species of aphids do not twitch, and 
yet they seem to feed at much and to 
propagate as rapidly as others. Delicsta 
muscles within the insect’s head enable it 
to exiraci tbs plant tap, he says, and ap- 
parently the abdomen does not function as 

Maldng Hay Without the 
Snnahine 

ANOTHER of the sun’s steady jobs hai 
J\. been taken away, and another agricul- 
tural proverb has been proved out of date, 
at E. A. Ashton’s Ashgrove Farms, near 
Saratoga, New York. Making hay whether 
the sun shines or not is something that the 
Anhgrove Farms have been doing profitably 
since last June with the aid of an artificial 
dryer and electric motors. 

Experiments in the 'artificial drying of 
hay have been carried on for some time 
with electrically-driven machines known as 
“Ardryers” for curing hay crops regardless 
of prevailing weather conditions. The 
“Ardryer” is a product of the Arnold Dryer 
Company, of Milwaukee. The insuUation 
of one of these machines at the Ashgrove 
Forms is one of the latest and most success- 
ful of these applications, and aroused con- 
siderable interest among summer visitors in 
upstate New York. 

This has been an exceptionally bad year 
for forage crops because of the excessive 
rainfall, but Mr. Ashton has stored in his 
bams aliout 600 tons of dried alfalfa and 
mixed hay of high quality, and it would 
seem that a fickle sun has been successfully 
flouted. It has been estimated that about 
one half of the crop would have been loat, 
or of poor quality, had sun-curing been 
relied upon. 

The artificially dried hay is highly nutri- 
tious because the leaves, which become wet 
with rain and are easily lost in snn curing, 
are saved. The crop os a whole is higher 
in protein and fat values and lower in fiber 
content. After drying, the hay can be stored 





indefinitely without heating, aweating, {er- 
menting, or digcoloring. The dried hay re- 
taina ita natural green color. 

The bale of hay alao has passed from the 
picture at the Ashgrove Farms. Tlie hay is 
first delivered to a culler, driven by a Gen- 
eral Electric M-horsepower motor, where it 
ia chopped into fine pieces 'suitable for 
later automatic handling but forever out of 
the province of the baler. The amount of 
moisture in the crop offers no difficulty. 
The chapped hay ia fed from the cutter to 
a revolving cylinder, seven feet in' diameter 
and 20 feet long. At one end of this drum 
ia an oil furnace and the hay and hot air 
ore drawn through the cylinder, or dryer, by 
an exhaust fan located at the outlet end. 
The dried hay ia then delivered to a col- 
lector from which it ia fed to a blower and 
blown directly into the mow in the barn. 
The cylinder of the dryer and the blower 
are driven by General Electric motors of 
2S and 10 horsepower respectively. 

Mr. Ashton hu estimated that the coat 
of his summer crop of hay was no greater 
because of the artificial drying process, the 
crop itself wm of higher quality and feed 
value, and all the losses usually following 
a rainy season were eliminated. 

Belgiuni’n Nickel Coinage System 
TITTITH the issuance of a 20-franc coin 
W ia pure nickel, Belgium now haa the 
moat complete nickel coinage system of 
any country in the world. It has nine dif- 
ferent nickel coins, six in pure nickel- 
in denominations of SO centimes, 1. 2, 5, 
10, and 20 francs— and three of essentially 
the same copper-nickel alloy as the United 
States five-cent piece— in denominations of 
5, 10, and 25 centimes. 

The first 20>franc coin was recently ex- 
ecuted by the Hotel dea Monnaiea, was 
approved by the Commission Monettire and 
placed in circulation through the Banque 
Nationole. 

Approximately 3,000,000,000 pure nickel 
coina have been issued in M denominations 
by 24 countries. 


Smoke Damage in Chicago 

S MOKE from burning coal cosU the 
people of Chicago 95 doUara per min- 
ute, aemding to estimatea of Joseph Har- 
rington, who served as administrative 
enginoer of the United Sutea Fuel Board 
In lUbwla, In a reepnt address Mr. Har- 
rington t^t burning of amokelesa fud, 
MMb M lU, would affect an annual taring 
of tOflOmO dtOlon in that dty. Hit 
fimns oselnde oleuting smofco^oaed bouse 


furnishings, and do nut include injury to 
health by smoke laden air, he said. — 
A. E. B. 

Marine Algae as Fertilizer 


X chemical investigation nude of algae 
which form large deposits at many parts 
of the coast of Tripoli, to find out whether 
they have fertilizer possibilities after hav- 
ing been first used as bedding for cattle. 
The analysis shows: water, 19.44 percent; 
nitrogen-bearing materials, 2.4 percent; 
carbohydrates, 51A6 percent; chlorine as 
sodium chloride, 14B1 percent; lime, silica, 
soda, magnesia, alumina, iron, potassium, 
iodine, phosphate, and sulfate, 11.45 per- 
cent. The organic matter contains 3B5 
grams of nitrogen per kilogram of algae. 
It would therefore seem to be possible to 
utilize the algae as fertilizer.- A. E. B. 


A **Mike” for the Lapel 

E ngineers have devised a microphone 
so small that it can be worn in the 
lapel of a coat or kept entirely concealed 
in the breast pocket. Using this miniature 
transmitter, a speaker can move about the 
platform oa he pleases and continue to pro- 
ject his voice out over the loud speakers 
of the public address system. With the 
familiar atationary microphone, he haa been 
obliged to take up a fixed position immedi- 
ately behind it ao that it would pick up 
hia words effectively. 

The lapel microphone is connected to its 
amplifier by a pair of flexible conductors 
which the speaker traib with him as he 
moves. All he requires in order to have 
the freedom of even the largest stage or 
platform ia a aufficient length nf wire. 

In developing thia aystem for the Western 
Electric Company, engineera of the Bell 
Telephone Laboratories took a new typo of 
telephone transmitter which ia just coming 
into use by switchboard opeiatora and 
placed it in a mounting for mechanical 
protection. To cut down the rumble of a 
speaker’! cheat aounda, they provided a cir- 
cuit contoiniug an electric filter arranged 
ao at to give a pleaaing balance of aounda. 

The tiny mhmphone has already been 
used on a number of oceoiiona by Sergius 
P. Grace, well-knowa lecturer on the scien- 
tific manwla of tho tdepbone. Mr. Grace 
hidet the microphone in hia breast pocket. 
Tho wires connecting ft to the amplifier are 
coveted with black aQk and be paaaea them 
down the inside of hii trouser leg. Hit 
audience, looking In rain for the micro- 
phone which ia uannlty quite conapicooua. 


object. Rack-and pinion adiuttment 
aiai delicate focuiing. Stand tilts for 
use in any position. Detachable bate 
permits oxamlnotlon of large spaci* 
mens. Used day or night. Case, 
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S C 1 I N T I r 1 C A M E RICA N 

M Ofr^ilad ■» to bow Bfav Gnco^ voloe 
coawt Uuoofit tbe pobUo atidiM* ■yttco. 
The nijratiSoUloa ia er w im m ho waOu 
•bout tho it«i« wttboat interferiag with 
the tteodr uapliBeetkxi of hie voiee. Ordi* 
nwrUy» at the gIom of hta lecture, Mr. Grace 
ukee the tliqr niiciopboiie (rom hte pockat 
and esidaiiM. 

Antoniatle Eleetrle Inm 

S EVERAL dfatiuetive featnret have been 
developed in the cosetmction el a new 
Iron nude br the Croilejr Radio Corpora- 
tion and called the Moto-Iron. The ironing 
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the hnaaer, the aceqi, and a MBple <|l 
water iron the fanllr enpidy. All w this 
material waa bioniht in good condltiea to 
the diagnostic labmioriee of the llUnois 
Suto Department of PubHo Health for tai- 
amination. 

This Toluntaiy action on the part of the 
herd owner is highlr commendable and 
Indicates a much wider and a mndi more 
Intelligent appreciation of prayentivn modi- 
doe a^ the methods of its practical appli- 
cation than is nsnally beUered to be the 
case. — ^Abstract from the lUinoit Health 
Ueuengtr.iu HeahA News (Albany, N. Y.) . 

Overheating Catuea Fnel Lom 

S cientists have shown m that over- 
heating the home makes us susceptible 
to colds and other illnesses, but now the 
heating engineer has translated overheating 
into dollars and cents. A recent study of 
the problem revealed that every degree of 
heat above 70 in the home repreeanta a 



Aboaet The Moto-Iron m uae, pat- 
ting out wrinkles. Right: A chNa- 
up of the me ch a ni s m of the icon 

psd is vibrated by a small electric motor 
which pats ont the wrinkles in the isbric, 
mtiast with the crushing effect of other 
irono. This results in a new, fluffy finish, 
even on rayons. 

Using the Moto-Iron it is possible for the 
operator to sit in e natural position. Exer- 
tion of preaaure is not required. The ma- 
terial is always in plain view and manipula- 
tion of controls is practically eliminated. 
At a result, the work is much less tiring. 
Thwe is said to be no possibility of tear- 
ing material or breaking buttons when the 
Moto-Iron is used. 

The new iron ia small in siae and is 
very simple and easily operated. It ' 
placed on any convenient table when iron- 
ing, and stored in a closet or cupboard 
when not in use. It it so Ught in weight 
that it can be carried from room to room. 

Dalrymaii IWiu Epklemiologipt 

A FAMILY residing at Clenarm, Dlinoia, 
made tonic ice cracm for the family 
t few Invited guests. (lows owned by 
the family were the source of the milk and 
cream n^ Ev«y msinber of the party 
who ate of the ice cream later became 111. 
None of ibe few who did not partake of it 
suffered an atlgck. Hanifc^ the ice 
cream carried the cause of ninees. 

The herd owner InunaduUdy withdrew 
from the market all of the mile pcodtieed 
fay hla herd. Ud todc aamplce of milk from 
eedi of the e%ht cows and carefdly 
l^ed each sample. He otdleeted the re- 
maituhr of a can of piaetp^e, e pan of 
vridch had boon aaed for flnvprihg t^ ice 
creem, n sample of the ice cream itself, 


srattc of 3 percent in the fuel o med. Ii 

other words, if the indoor temperatur 
75 degrees, you sre wasting IS percent of 
ihe total fuel being consnmed. From 68 
10 70 degrees has l^n established as the 
most healthful as well as the moat eco- 
nomical indoor temperature. — A, E. B. 

No Depression in the Tungsten 
Tool Business 

O NE industry that showed a gain dur- 
ing 1930 waa the manufMore of 
tungsten carbide tools, which are made in 
ibe United Sutes under leversi different 
nemec, according to the United Sutes 
Bnreau of Mines. These tools have shown 
such great elBeisaey in various typaa of 
work that the denial for them has gtewn 
despite the feet that the price for the eom- 
pooad is one dollar per gram— mte and 
one half times the value of gold. Only a 
comparatively small tip of tha predotia 
met^ is branad on a tool 
Another tnrpriaing item of the imgiun 
hntineae ia that between 300,000 and 350,- 
000 poflndt of tungsten ia used attnaally 
In alloys which are welded eieolrioally to 
Ihe ed^ of oil-weB bits, giving than, in 
som reeks, a life ten o» more tbnaa as 
long batyreen dteaaingn as the pbip steal 
fails. 

However , as mddi iho grentar el 
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StiM 1* OMd in tha mannltctnre of high* 
■peed tool (teel, the coniomption of tung- 
■ten, and uiuaHy the production, fluctoetes 
with the rice and fell in operation* in the 
■ted industry. In the United Sute* one 
^it ton of tunpten concentrates is used 
for each 13,700 long tons of steel ingots 
end castinp made. Therefore, the decrease 
of 28 percent in the production of steel in 
the United States in 1930 was reflected in 
the tungsten production in 1030. — A. E. B. 


THE AMATEUR ASTRONOMER 

. (Continued from page 34S') 


latitodes the southern face of the hut will 
he raked back at a lower angle— just the 
thing , for this will provide more room at 
the bottom to sprawl nut long legs and 
big feet in comfort. A fellow ought to be 
really comfortable in this kind of -ob- 
servatory. 

Next comes Mr. Hindle’s third contri- 
bution, a brand new test fur the Cassegrain 
(and Gregorian, too). This is being trieil 
out at Mount Wilson and may be used on 
the 200-inch. We quote verbatim Mr. 
Ilindle's explanation of the discovery, as 
transmitted to the Royal Astronomical 
Society and published in the Monthly No- 
ticet (March, 1931) of that distinguished 
body, of which he is a member. 

“The figuring of the secondary mirrors 
for compound reflectors has always been 
considered a difficult problem. The coni- 
parativdy recent revival of the Cassegrain 
is undoubtedly due to the ‘parallel ray’ 
system of testing adnpterl by Professor 
Ritchey, and illustrated and described on 
page 39 of his work, ‘The Modem Reflect- 
ing Telescope.' It may be noted that the 
concave secondary mirror for a Gregorian 
can equally well be tested by the same 
method (see Figure 1). 

“That test leaves much to be desired. No 
matter how carefully the mirrors are col- 
limated, the convex does not appear a 
perfect surface of revolution when ex- 
amined under the knife-edge, probably be 
cause the illuminated pin-hole and the eye 
cannot simultaneously be on the optical 
axis. There is a large blind spot in the 
center of the convex, due to its interposition 
in the parallel rays returning from the 
plane mirror. The area visible is that due 
to point illumination only. The supports 
lor the convex obstruct the view to some 
extent, in addition to which there are 
diffraction effect* around all obstructions. 
The plane mirror used must be at least as 
large as the paraboloid, and requires first 
a spherical mirror from which it is derived 
with diminished accuracy. The five reflec- 
tions are objectionuble; to a certain extent 
they drown that figure of the secondary 
mirror which we wi^ to see. 

“By the remarkably simple device of 
substituting a slightly larger spherical 
mirror in place of the paraboloid, with a 
radius of curvature approximately equal 
to the focal length of the latto- (Figure 2) , 
we immediately dispense with the parcel 
rays, aqd reduce the number of reactions 
to three. The seeondary mirror is thea seen 
undor the ihadow test in no uncertain 
nmuar. It can be correctly figured over a 
largmt diaButot*. Ilie Uiad spot in the oen* 
♦w. ie mA JjMlw, .and the aupportt for 
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the secondary mirror do not obstruct the 
view. Diffraction effect* are therefore 
negligible. 

“The circles to the left of Figures 1 and 
2 show respectively the appearance of the 
small mirrors (tom the secondary focus. 

“The mirrors are set up at approximately 
the required distance apart and squarely 
facing each other by reflection. The exact 
value of the radius of curvature of the 
spherical mirror is not of any importance; 
it is only necessary that its renter of curva- 
ture and the shorter conjugate focus of 
the secondary mirror should coincide when 
testing. 

“if the image of the pin-hole is examined 
with an eyepiece before the secondary 
mirror is corrected, there is such a con- 
siderable difference of focus that two dis- 
tinct images may he found along the line 
of aberration, with much dispersion of light. 
When the secondary is correctly figured to 
look perfectly flat, all the light is concen- 
trated within the image of the pin-hole, 
the details of which are plainly visible. 
The expansion of the image is the same 
on both sides of focus: in fact, the test is 
precisely similar to that of a spherical 
mirror at its center of curvature. It there- 
fore follows that tiir surface of the sec- 
ondary mirror mast be accurate to within a 
very small fraction of a wavelength. 

“it is obviously better to refer serondary 
mirrors to a spherical mirror, whose ac- 
curacy can be tested at any time by visual 
inspection, rather than to a combination 
of mirrors derived from the same S4iurre, 
with diminishing accuracy, it is likewise 
of the utmost importance to be able to 
produce secondary mirrors without rrfi-r- 
ence to the paraboloidal mirrors with which 
they have to work. 

“The uncorrected secondary mirrors for 
Cassegrain and Gregorian telescope* show 
diametrically opposite appearances under 
the knife-edged test. The former has a 
protuberant, the latter a depressed inter- 
mediate xone, at the average focus. The 
liyperboloiil is therefore more difficult to 
prfiduce, having a depression in the con- 
vex spherical surface, reaching a maximum 
depth at the intermediate zone, and 
diminishing to nothing at the edges and 
center. A corrected convex, if resting in- 
side ■ concave spherical surface of suitable 
curvature, would make contact on the edge 
and center only. Such a figure cannot be 
produced haphazard, and if the depressed 
zone is unsymmetricol, an astigmatic 
image results. 

“'Fhe Gregorian concave, like the para- 
boloid, is corrected by excavating the 
center more deeply, the excavation dimin- 
ishing to nothing at the edge, it can there- 
fore, more easily than the Cassegrain, be 
corrected by star tests if workshop tests 
■re unavailable, gradually making the 
ellipsoid deeper until full correction is 
attained. This probably explains the pre- 
dominance of the Gregorian before work- 
shop tests were devised.” 

Now there ought to be an enhanced in- 
terest in the Cassegrain, and a few of the 
all-but-extinct Gregorian may be attempted 
too. Mr. Hindle hu written for us a com- 
pact treatise on these types, and we have 
mad* three carbon copies of it to lend out 
for limited period* to bona fide Cassegrain- 
Gregorian worker* who will swear with one 
hand on “A. T. M.” to return them promptly 
for the next fellow’s use. 






EINSTEIN’S 

THEORY OF RELATIVITY 

Isuicbt prlTitvly by s Ptiystvist, Ph. D. and pec- 
auDsl studsDt of Prof. Blnstsbi, to Individuals who 
hove nil prevlniis knuwledae iif libysles nr oistlie- 
mstlcs. but wlsli to got a rual araap of Ihia theory. 
AdUrvHS H. K., Ilox 2UT, Hcleutinr Anuriean, 
U Weal SUth Street New Turk City. 




COMMERCIAL PROPERTY NEWS 

Conducted by SYLVESTER J. LIDDY 


Cold and Fuel QU Held Goods of 
Same Descriptive Properties 

T HI cue of Tnnicontlnental Oil Com* 
panr, Ohio Oil Compuir Moigaee 
•ofaUituted, veruu Hulan-Wellia Coal Cor- 
poration, wu recently heard before Firat 
Auiatant CommUaioner Kinnan. The de- 


lif K. LIDDY win be tdoaaed to 
uumtt tbe laqaitUa oi oar 
rtadert whosuty dadre iafocnta* 
tion reladve to the variooa aub* 
jecta r^orted ia hli dapartmaat. 

—Tht EJiior. 


ciaion followa in part: 

“The applicant aeeka regiatration of a 
mark compriaing the worda ‘Marathon Coal 
Beat In the Long Run,* the mark being 
used upon coal, in Clasa 1, raw or partly 
prepared materiala. The oppoaer claima 
through ita ptedecessora in buaineaa, prior 
adoption and uae of identically the aame 
mark except for the word ‘Coal,* uaed 
upon ‘carbon or water-white burning oila, 
refined and aemi-refined petroleum, kero- 
aen^ gaaolene, benzin, naptha, and fuel 
oila,’ and aeta up ownemhip of . . .** varioua 
certificatu of r^atration. 

“The marka being admittedly identical 
except for the word ‘Coal* appearing in 
the applicant*t mark, and the oppoaer hav- 
ing fairly eatabliahed uae of ita mark upon 
fuel oil continuoualy aince a date prior to 
the date of the applicant*a entrance into 
the field, there ia preaented for cooaidera- 
tion only the queation whether the gooda 
of the reapective partiu poaeeaa the aame 
deacriptlve propertiea or belong to the aame 
data within the meaning of aection 5 of 
the Trademark Act 

“The applicant hu eameatly preaaed the 
view that the gooda of the reapective par- 
tiea do not belong in the ume data and 
that their incluaion in different daaaea of 
the official daaaification ahould be accepted 
u eonduaive upon thia point. While vari- 
oua adjudicated caaea relied upon by the 
Examiner of Inlerfeiencea and the oppoa- 
er thow the daaaification of thia OffiM ia 
not controlling, yet the applicant contenda 
thoae cuea are mainly of the character in- 
which the different gooda under conaidera- 
tion were in practice uaed together. 

“Recognizing fully the difference in the 
phyaical characteriatica of the gooda of the 
rupective partiea, the different method of 
handling them and in producing them, yet 
the fact muat be recognited that both con- 
atitute forma of fuel for huting purposes, 
both are frequentiy handled by the ume 
retailers and add to the aame clau of 
cuatomers. . . .** 

The Firat AuisUnt Commiaaioner then 
dted several decisions; among them “the 
cau of CroM vtrtiu Williama Oil-O-Matk 
Huting Corporation is also dwmed per- 
tinent to the imne raised in the eaae at bar. 

“In that cau the court held the notation 
'Coal-O-Matic* when used upon machinu 
for automatically feeding coal to furnaou 
oonftwingly similar to the noution T)il-0- 
Matk’ used upon deview for sutomatiully 
feeding fuel oU to fimiaces. The court made 
it plain that it conaidered the gooda belong 
to the aame class. 

“It is held that the goods of the apidicant 
and thou of the oppoaer p oaawa t^ tame 


descriptive propertiw and belong to the 
same data as these terms are defined in 
the adjudicated caaea made of record in 
thia proceeding. These casu are deemed 
fuily to eatablish that the Office classi- 
fication Is not controlling upon the ques- 
tion of what goods poaseaa and what do 
not possets the aame descriptive propertiea. 

“The decision of the Examiner of Trade- 
mark Interferences anttaiiiing the opposi- 
tion and adjudging the applicant not 
entitled to the registration applied for is 
affirmed.** 


Tire Tradraiark Registration 
Refnsed 

I T waa recently held by Aasiatant Com- 
mitaioner Moore that The Dayton Rub- 
ber Manufacturing Oimpany, of Dayton, 
Ohio, it not entitled to register, under the 
Act of 190S, u a trademark for rubber 
tire casings, a mark described u “an Inner 
band of white, a band of red peripherally 
outside of the white band and a band of 
black peripherally outside of the red band.** 
The ground of the deciaion is that the 
alleged mark would not impress the public 
as other than an ornament^ design. 

In his decision, the Assistant Commis- 
sioner Mid: “It appears to be well settled 
that marks which conwt merely of the 
inherent characteristics of the gtwds, ren- 
dering them more distinctive or attractive, 
are not registrable. It ia only when a mark 
functions in the mind of the public to 
identify the goods as to their origin or 
ownership that h constitutu a technical 
trademark and ia tegistrable.** 

Then, after referring to and quoting 
from the deeUon in The Goodyear Tire 
and Rubber Company versus Firestone Tire 
and Rubber Company, 240 O.C. 641, 1917 
C.D. 49, he uid: “I am of the opinion that 
the ap^irant*s mark would not function 
as a trademark, but would be regarded by 
the members of the public m being merely 
for the purpoM of ornamentation.** 


Hold Radio a Profit Source 

H otels which make available to their 
guwia in public and private rooms, 
by means of a central receiving set, broad- 
casts of copyrii^ed musical compositions 
perform such compoaitiona in public and 
for profit, within the mesni^ of the 
Copyright Act, the United Sutw Circuit 
Court of App^a for the Eighth Circuit 
has just datermined. 

'This ruling was made in the eaaw of 
Buck, etc., V. JaiwelhLaSalle Redhy Co^ 


in which the Supreme Court of the United 
States, by a decision handed down on 
April 13, held that the transmission of 
broadcasts of copyrighted musical compo- 
sitions by hotels to their guests constituted 
a “performance** of such compoaitiona 
within the meaning of the Copyright Act. 

The Supreme Court, in answering a 
queation which had been certified to it by 
the Circuit Court of Appeals in thew case^ 
did not pass upon the queation of whether 
such hotels “perform for profit,” the caaea 
as preaented to the Supreme Court not 
calling for a determination of this issue. 

Guided by the ruling of the Sufueme 
Court, the Eighth Circuit Court of Ap- 
peals has now determined, however, that 
such performances are public perform- 
ances and for profit. The lower court, 
therefore, held that the defendant com- 
pany, owner and operator of the LaSalle 
Hotel in Kansas Gty, Mo., could be liable 
for infringing the copyright of a musical 
composition broadcast from a radio broad- 
casting station and transmitted to the 
hotel*s guests by means of a central re- 
ceiving set and loud speakers. 

“It having been thus determined,” the 
opinion of Judge Booth states, referring to 
the decision of the Supreme Court answer- 
ing the certified question, “that the spe- 
cified acts of the hotel proprietor consti- 
tuted a performance, we are of the opinion 
that the record discloses that the perform- 
ance was a public one and was for profit. 
The words 'public performance for profit* 
have received a liberal interpretation.” 

The court refers to an English case, 
MesMger v. British Broadcasting Co., Ltd., 
137 L T. R. 810 (1927) 2 K. B. 543, in sup. 
port of its holding that the broadcasting 
of a musical composition constitutes a pub- 
lic performance. 

Ihe decree of the trial court dismissing 
the bill for copyright infringement as to 
the Jewell-LaSalle Realty Company was 
reversed by the Circuit Court of Appeals 
and the case remanded for further pro- 
ceedings consistent with its opinion and 
that of the Supreme Court. 

“Grand Rapida** Fnmitnre 
Ruling 

T he Federal Trade Commission has or- 
dered JoMph Greenspan, trading u 
Grand Rapids Upholstering Company, New 
York, to cease representing his firm as a 
manufacturer and to abandon the use of the 
word “Grand Rapids” as a trade name or 
in advertiring, adeas and until the furni- 
ture described by this name is actually 
made at Grand Rapids, Michigan. 

Um of the terms “factory” or “manufac- 
turers” to describe any building used as the 
company’s place of business, is jwohihited, 
unless and until the concern actually owns 
and operates a factory wherein furniture 
sold by the respondent is made. 

The phrases '‘Manufsotureca sriling di- 
rect to the poUio— Save the retaileta’ prof- 
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It.” or •imilar Mpreuiont, are alto barred, 
nnleta and until the company owns or con- 
tiola a plant in which iu product is made. 

The ^nunission found that the company 
does not manufacture furniture at Grand 
Rapida or anywhere else, except so far as 
it upholsters a part of its stock, namely, 
living room chaira, in New York. 

The respondent is not an agent or repre- 
senutive of manufacturers situated in 
Grand Rapids, and little or none of the 
furniture sold by the company it manu- 
factured in Grand Rapids, according to 
findings of the Commission. 

Golf Green Patent Held Valid 
and Infringed 

AN infringement suit for the alleged in- 
fringement of the Fairbairn patent, 
No. 1559520, has been decided by District 
Judge Simmons in favor of the plaintiffs, 
Fairbairn and McCort. The patent covert 
improvements in methods of constructing 
golf putting-greens and similar surfaces. 
The court’s decision, in part, follows: 

“The invention describe in the patent in 
the suit relates to new and useful im- 
provements in method of constructing the 
surfaces of playing fields, and particularly 
adapted for the surfaces of putting greens 
for golf courses. One of the objects of the 
invention is to provide a surface for putting 
greens adapted for use on arid land, which 
surface will be as near as possible in ap- 
pearance and effect as the densely-growing, 
closely-cropped grass which makes the 
ideal putting green surface. 

“Another object of the invention is to 
use material in which a certain amount 
of surface friction may be had, rendering 
the surface action of the golf ball iden- 
tical with the surface action of a grass 
green; and still another object of the 
invention is to use a material which is 
resistant to moisture. Other, objects of 
the invention are to bring about economy 
of cost, both in construction and mainte- 
nance, and to use a material which will 
withstand heavy play without disturbing 
or affecting the putting surface and which 
may be dyed to simulate a gross putting 
green. 

“These objects are claimed to be accom- 
plished by covering a prepared and proper- 
ly shaped surface with a suitable flocculent 
moss, and this flocculent mass is compressed 
by rolling or other compression. The 
patentee has found that a moat desirable 
surface can be had by use of ground cot- 
tonseed hulls, in which the hull portions 
still retain a certain amount of cotton fiber 
adhering thereto. . . . 

“The only prior art patents which are 
entitled to any consideration at all are the 
Smith patent, No. 815649, which discloses 
a putting mat made of asbestos felt or 
sponge rubber; the Stedman patent, No. 
957387, for an artificial plsying-bed, hav- 
ing a rubber surface: and the Flynn patent. 
No. 1513976, for a putting green surface 
made of cattle hair, comprising bristly 
fibers. No one of these three references can 
be seriously regarded as an anticipation. 

“Nor in the absence of analysis and com- 
parifon should much weight be given to 
them, in the face of the presumptive 
validity of the patent that arises from iu 
grant, the vide commercial success of the 
patent In practice, and the undoubted 
tribute paid it by the present and prior 


infringe^ The patent in suit is held valid 
in all its claims, and infringed by the 
present defendantii.” 

Door Closer Trademark Regis* 
tration Canceled 

A ssistant commissioner moore 

.recently held that The Everedy Com- 
pany. of Frederick, Maryland, was not en- 
titled to register, under the Act of 1920, the 
term “Silent,” as a trademark for door 
closers, and that the registration which it 
had obtained should be canceled, in view of 
the long prior use by The Yale and Towne 
Manufacturing Company, of Stamford, 
Connecticut, of that term in connection with 
the door closers put out by it. 

In his decision the Assistant Commis- 
sioner noted the holding of the examiner 
of interferences that petitioner had shown 
no injury since it, in common with all other 
traders, possessed the right to use and con- 
tinue to use the nutation in question in 
trade, and said: “The holding of the ex- 
aminer does not appear to be supported 
by the weight of the authorities” (citing 
and quoting from decisions). 

Then, after quoting Sec. 4 of the Trade- 
mark Act of 1920, he said: “Under this 
section the petitioner may not associate the 
word ‘Silent’ with its dour closers without 
being liable to an action for damages. 

“In view of the above, it is evident that 
the continuation of the said registration 
would be likely to cause confusion in the 
mind of the public as to the origin nr 
ownership of the door closers described by 
the term ‘Silent’ or by like descriptive 
terms. 

“As the registrant was not, at the time 
that it filed its application for registration, 
nor when the petition for cancellation was 
filed, entitled to the exclusive use of the 
descriptive term ‘Silent’ in connection with 
dour closers, I am of the opinion that said 
registration is without authority of law and 
should be canceled.” 

Abdominal Bell Vendors Forego 
False Advertising 

A COMPANY selling an abdominal belt 
by use of which, it was advertised, 
“the waistline of a prospective purchaser 
can be reduced by any definite amount,” 
signed a stipulation with the Federal Trade 
Commission admitting that some 20 repre- 
sentations made in advertising are “incor- 
rect in certain respects and greatly 
exaggerated and misleading in others.” 

llie bell vendor company agrees to dis- 
continue such representations as follow: 
That the wearing of the belt produces a 
kneading or massaging action and causes 
fat to be dissolved: that excess fat will 
continually disappear while the belt is 
being worn; that the reduction of fat is 
guaranteed to a wearer of the belt; and 
that the respondents have had experience 
in the manufacture or sale of such belts 
for a greater length of time than they have 
actually engaged in such manufacture or 


Om<Opener Trademark 

U NDER the Act of 1905, it has been 
held that the Vaughan Novelty Mfg. 
Co, of Chicago, Illinois, was entitled to 
register a iradematk for can openers which 


included the words “Safety Roll” without 
disclaiming the words. 

In the decision, it was suted; 

“There is no showing thgt these words 
have been used heretofore in connection 
with can openers and beyond the mere fact 
that the device has a feed wheel as part 
of its mechanism, the words are not de- 
scriptive in any sense. The word ‘Safety’ 
is not used alone but only in connection 
with the word ‘Roil.’ It is believed these 
terms, so far as the record shows, are 
fanciful when applied to goods of this 
character.” 

Power Companies in Japan 

S TRICTER control and supervision by 
the Japanese Government over the na- 
tion’s electric power industry as well as 
easier financial accommodation for electric 
enterprises are provided in a recently re- 
vised law, according to a report from Consul 
Leo D. Sturgeon made public by the De- 
partment of Commerce. 

According to the revised provisions of 
the law the competent authorities may, 
in the public interest, create, change or 
use in common electric power equipment, 
divert the supply of electricity, and ex- 
pand or contract the rate of construction 
work in accordance with the exigencies of 
a national network of power lines. 

Enterprises cannot dissolve, suspend, dis- 
continue, or transfer the whole or part of 
tlieir works or amalgamate with other 
works without the permission of the com- 
petent minister. Enterprises shall obtain 
the permission for newly establishing or 
changing the terms of supply. The minister 
also has the right to withdraw the whole 
or port of authority granted to electric en- 
terprises and may even change the directors 
ut a company in such special cases os in- 
dicated in the law. 

An electric committee is to be established 
as a consultative organ to the minister for 
the proper application of the law. 

Trademark Confusion Must Be 
Avoided 

I T was recently held by First Assutant 
Commissioner Kinnan that Francis L. 
Dietrrich, of Newark, New Jersey, is not 
entitled to register, under the Act of 1920, 
the notation “Corkseal,” as a trademark 
for gaskets, in view of the prior registration 
by another, under the same Act, of the 
term “Korkpak,” as a trademark for the 

In his decision, after pointing out that 
the marks were clearly so similar that, if 
othcni.'se registrable under the Act of 
1905, the lattet could not be registered, 
and noting applicant’s argument that the 
Act of 1920, in terms, forbids only the 
registration of a mark which is identical 
vrith a known trademark of another and 
referring to a decision of the Solicitor of 
the Department of the Interior, construing 
the 1920 Act, the First Assistant Ctunmin- 
sioner said: 

“The whole purpose of all tbe trade- 
mark registration acts would appear to be 
to grant registration of marits which are 
not confusinidy similar and deny regiatra- 
tion to a newcomer where confusion is 
apparent, dace it would appear obvious 
(Egress did not lotend by its regUlration 
idd to confusion in trade.” 



Books SELECTED BY THE EDITORS 


RADIO FREQUENCV ELECTRICAL 
MEASUREMENTS 

By Hugh A. Brown, M. S, E. Aul. 
Prof. Elect, Engr., U. of III. 

T his book wUI be of value in fur- 
thering the knowledge of radio-fre- 
qneney [Aenoinena of those irfio are 
equipped with a knowledge of alternat- 
ing current electricity equivalent to that 
usually acquired in the fourth year of 
college preparation for a degree in 
electrical engineering. The author sutes 
in hit preface that “knowledge of the 
elementary principles of radio com- 
munication is also assumed. The book 
is intended to serve as a ready manual 
for the use of the radio engineer, and 
the experienced amateur.” 

Sources for further reference are 
given throughout the book wherever 
necessary for a fuller undersunding of 
any pai^ular branch. An appendix 
deals with certain recent laboratory ar- 
rangements and facilities needed in 
maUng specific radio-frequency mea- 
surements. One part in particular of 
this section which held our interest is 
that devoted to the preparation and use 
of the Piexo-electric quarts crystal. — 
H20 postpaid.— A. P. P. 


PROJECTING SOUND PICTURES 
By Aaron Nadell, Publix Theatert Corp. 

A PRACTICAL textbook for projec- 
tionists and managers, intended 
primarily for theater men concerned 
with the reproduction of sound. It aims 
to convey a practical and useful outline 
of the principles underlying the mechan- 
isms and circuits used for that purpose; 
and upon this basis to build up a clear 
understanding of the apparatus, and the 
methods of operating it most success- 
fully.— $2.65 postpaid. 


SQENCE IN ACTION 

By Edward R. Weidlein and tPUlum A, 

Hamor, Mellon Intt. Ind. Retetneh 

T his 287-page volume contains a 
■ketch of the value of scientific re- 
search in AnMriean industries. The 
aulbora have nsarsbaUed a vut amount 
of material, all .showing the connection 
between reseai^ and production- 
laboratory work and dollars. The reader 
will gain a knowledge of researeh in- 
stitudioas and arhat goes on in diepi 
which wonld qdierwlee reqnife a year of 


travel and investigation. If you happen 
to know any multimilllonaim who do 
not yet grasp the connection between 
research and financial returns, this is 
the book to slip into their hands. The 
major stress is on applied rather than 
pure science. — 83.20 postpaid. — A. G. I. 

THE SCIENCES DEPENDENT 
By J. Arthur M. Rkkey 

I N this book a writer, who is a phi- 
losopher but who appears to know 
his science both broadly and well, criti- 
cises science mainly because of its 
mechanistic and materialistic trends. 
Though not out of sympathy with sci- 
ence he takes many a sly jab at its aims 
and methods. What he wanu is plenty 
of God added to our present science and 
then it will be all right. These critical 
chapters are bright and sparkling, never 
for a moment dull. They would be pro- 
vocative only to a reader who lack^ a 
sense of humor and a sense of detach- 
ment You may not agree with the theme 
of this book but you will find it good 
reading.— 82.1S pmtpaid— .1. G. I. 

THE UNIVERSE 
By Frank Allen, Ph. D. 

T his is the transcript of a popular 
lecture delivered at Ae University of 
Manitoba, but somewhat enlarged. In 
scope it covers much of relativity, space, 
time, matter, miergy, and so on and, 
though limited in length (142 pages!, 
it would seem a good investment. Length 
is a poor critermn for a book, anyway; 
too many long ones might be shorter. 
This is one bwk the reviewer expects 
to save-rwhich means it is regard^ os 
rather more wordt while than a lot of 
books one sees. — ^K.15 postpaid. — 
A. G. /, 

ELEMENTS OF GENERAL CHEM- 
ISTRY 

By J. A. Btthor, Aeet. Prof., W. L Etta- 
brooke, Aut, Prof., and A. Lehrman, 
Inetructor, ff. Y. University 

'CXHl tlmse who have had no previous 
J; instruction in dtemiatry, there is suf- 
ficient fandamental bformatioo in the 
text to prepare for fiirther stndy and 
the treatment of the subject is broad 
enough to meet thp needs of the large 
numM who do not go «■ in this seieii^ . 
The periodic table is presented ^y in 
the text and the appucations aasd oen* 
clushm are drawn around it in i way 


most comprehensible for the student 
All fundamentals are covered in the 
first part and in the second half the 
principles are applied — the repetithm 
here fulfills pedagogical purposes to ad- 
vantage — S81 pages plentifully illus- 
trated.— 83.95 postpaid. 

A LABORATORY MANUAL for the 
above by the same authors is of similar 
sixe — with text on right-hand pages only, 
thereby furnisliing note space opposite 
corresponding text — 82.15 postpaid. 


A HISTORY OF AIRCRAFT 

By F, Alexander Magown & Eric Hod- 

gins 

M any books on aviation have been 
issued, but none to our mind as 
complete and well turned out as is this 
one. The research and “digging” that 
evidently has been expend^ here is 
tremendous. One reasonably familiar 
with what has been published must 
admit that a lot of new material has 
been uncovered and it all has been 
woven into as chronological an order 
as clarity will permit. Twenty-five pages 
of chronology carry up to July 1, 1931 ; 
Post and Gatty. Four hundred and sixty- 
seven pages and extended index. — 83.^ 
postpaid. 


BERNT BALCHEN 

By John Lawrence 

F OKKER stated in his book that 
Balchen is one of the greatest pilots. 
Certainly one can more readily Imlieve 
his marvelous accomplishments were 
based on the most rugged experiences 
after reading this story of a real Viking. 
Modest to a painful degree, it is a real 
bit of diplomacy to be able to extract 
and find out what deuils this btsik con- 
tains. You will enjoy every word of it 
and if you agree with this reviewer, you 
will be glad Bemt Balchen at last has 
received his just due. — 81.90 postpaid. 

AROUND THE WORLD IN EIGHT 
DAYS 

By Post and Catty 

F ew human occompliriunents, outside 
of Lindbergh's, and that was of such 
short duration, have so fired the imagi- 
natiof and held the attention ef the 
world as did that of dm two unheraUfid 
adventurers from the Sondiweat Hetre-is 
dteir pwnatory. Contraty to gmiard tm- 
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, ^ I^OVIMRER * igsi 

dafUwJfag the; were both amply ex- 
perienced in their lines and this story 
tells of all that they had experienced 
before their record flight to qualify 
them f<ur it As interesting as it is weU 
told — one you must not miss. — $2.65 
postpaid. 


ADVERTISING AND ITS MECHANI- 
CAL PRODUCTION 
By C. R. Greer 

yV/rilLE the author designates his 
yy work as being particularly applica- 
ble to advertising, it is as well a com- 
plete and ably presented description of 
general reproduction — type, composi- 
tion, electrotypes, printing, et cetera 
throughout the entire course of produc- 
ing a brochure. It is moat comprehen- 
sive, well illustrated, and contains every- 
thing concerning advertising and print- 
ing necessary to an advertising manager, 
printer, or student. Four hundred and 
sixty-one pages well illustrated. A refer- 
ence we highly recommend. — $5.25 post- 
paid. 


ORGANIZED COMMODITY 
MARKETS 

S. S. Huebner, Editor, Prof. Insurance 
& Commerce, Vniv. of Penna, 

/"^E of the “Annals" of tiie American 
V-f Academy of Political and Social 
Science consisting of 28 monographs 
each written by an author specially 
qualified in his subject. The various ex- 
changes are analysed as to method of 
operation and field of coverage; this 
extending also to foreign markets. There 
has been nothing issued as comprehen- 
sive as this book during the last twenty 
years — which is evidence enough of the 
need and importance of this issue. — 
$2.15 postpaid. 

AN EARLY AMERICAN HOME 
By C. H. MiUer 

A DELIGHTFULLY whimsical ac- 
count of the fun and enjoyment a 
builder of nineteen houses had in de- 
signing and erecting tlie one house he 
finally selected for his own. Much keen 
investigation and observation is back 
of this moat readable account and the 
description and drawings are most ex- 
plicit: in fact anyone codd readily carry 
similar project with no difficulty 
at alL You will get a laugh from every 
page. A marvelous combination of sense 
and nonsense. — $3.70 postpaid. 


THE USE OF HANDBOOK TABLES 
AND FORMULAS 

Ry /. M. Amiu and FrankiUn D. Jones 


hoek serves three distinct pur^ 
■I ppeest first h throws the spotli^ 
hs^edtial time^aving taUw, 


rules, and general information that the 
ordbory user never discovert; second 
it shows by examples, solutions, and test 
questions, typical applications of hand- 
^k matter in both drafting-rooms and 
machine shops; third it provides test 
questions that will enable the handbook 
user, through practice, to obtain the re- 
quired information quickly. 

Even experienced engineers and shop 
executives will find many helpful hints 
in this handy book. For younger and 
less experienced men it provides a con- 
densed course in mechanics, machine 
shop practice, and engineering, as well 
as a guide to practical everyday hand- 
book usage. — tl.15 postpaid. 

CONCENTRATION IN AMERICAN 
INDUSTRY 

By Harry V\ Laidler, Ph. D. 

A SEARCHING analysis which de- 
scribes in a comprehensive manner 
the extent of concentration of control 
in the main divisions of American in- 
dustry. After a brief description of the 
rise of the great curp<iration8, the author 
traces the merger and combine move- 
ment among our natural remiurces and 
then enters the field of public utilities. 
Part IV deals with the significant de- 
velopments in our manufacturing and 
miscellaneous industries. Banking, in- 
surance and investment trusts, agricul- 
ture and trade associations are also 
noted. A thorough study of the whole 
situation. — $4.00 postpaid. 


I FIND MY VOCATION 
By Harry Dexter Kitson, Prof. Educa- 
tion, Columbia 

B ooks of thU kind are needed par- 
ticularly now when there is so much 
fluctuation of employment. It consists 
of a detailed treatment of the problems 
one encounters in occupational life, and 
of the steps one takes in overcoming 
them. Instead of abstract information on 
many occupations, it gives the reader a 
background of principles and practical 
methods for analyzing and classifying 
occupations, for determining his own 
qualifications and aptitudes, and for 
pursuing a career of his choicei^ — $1.60 
postpaid. 


MARIE LOUISE-NAPOLEON’S 
NEMESIS 

By Dr. J. Alexander Mahan 

F rom Austrian state papers much 
new material has been gleaned to 
show another angle of Marie Louise’s in- 
fluence on Napoleon. The result of this 
original search has produced a life story 
as enthralling os any piece of fiction; 
it oombines intrigue, romance and trag- 
edy. It gWea glimpsea of die glittering 
couits of Austria and France as the 


background of this beautiful girl and 
the domineering man of destiny. Numer- 
ous pictures, some hitherto unpublished, 
embellish an excellent format. 365 
pages. — $4.00 postpaid. 

TO THE ENDS OF THE WORLD AND 
BACK 

By /. Walker MeSpadden 

S TORIES of 15 field men of the Ameri 
can Museum of Natural History told 
In their own words, of their experiences 
and expeditions to the ends of the earth 
for museum material. A single great 
elephant group required a special outfit 
and the expedition was three years in 
the field. So on down to the individual 
effort, each tale fascinating with adven- 
ture. Fifty-nine illustrations from photo- 
graphs taken in the field. Young and 
adult alike will find continued interest 
throughout. — $3.20 imstpaid. 

.STORIES OF THE .STATES 
By N. V. Sanchez 

A QUICK, accurate, readable account 
of progressive events from first set- 
tlement to admission into the Union, 
followed by other pertinent data ending 
with selected reading references. The 
author is well known for her depend- 
able colonial research and here has re- 
jected much of the stock material so 
often rehearsed, selecting instead tlmt 
which gives new life and color to the 
early days of settlement. Each state seal 
is reproduced in facsimile, a feature 
given in few Ixaiks now in print. A valu- 
able reference for the library of young 
or old. — $2,65 postpaid. 

THE JUNGLE OF THE MIND 
By E. J. Swift, Dept, of Psychology, 
U ashinglon Univer. 

ITH wit and learning Dr. Swift 
examinee some of the cults that 
flourish today — astrology, mental telep- 
athy, new thought, psychoanalysis, 
numerology and others. He shows how 
these superstitions trap an innocent and 
well-intended person, confusing his 
mind so that he does not appreciate the 
plain error of his reasoning. He recalls 
how recent discoveries and inventions 
have been so marvelious as to nuke it 
easy to believe in anything. A most en- 
tertaining book and psychologically en- 
tirely sound. — $2.65 postpaid. 
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Mechanical 

Engineering 

Learn rA Home 

Michawical Engineering enbracee the de- 
tign, eonitructioo and operation of machinei 
and nuchine tooli. It it a profeition which 
oSera almott unlimited opportunitiea td men 
who combine natural mechanical ability 
with technical training. 

For this la The Age of Machinery. Al- 
moat every convenience luxury or necettity 
which we enjoy dependa on machinery for 
its production or adaptability to our needi. 
Everjr new Invention multipliea the oppor- 
tunitiet for competent deilgneri, buiideri, 
erecting engineer!, etc. 

One of the beat waya to train youraelf to 
tecure a petition at a Mechanical Engineer 
it throun the home>ttudy oourtea of the 
Internationtl Corretpondcnce Sc^lt. 

Thete conrtea are complete and up-to- 
date, and th^ are etpedally arranged to 
meet the needt of the ttudent who ttudiet 
at home. 

They are particularly helpful becaute th» 
are written by well-known mechankal engi- 
neert who have had veart of practical ex- 
perience in thia field and who know the 
quideett, beat way to aolve every problem. 

Jutt mark and mall the coupon and we'll 
gladly tend you Free Bookleta deicribing 
me L C. 8. courtet In Mechanical Enpneer- 
lug or any other courta in which you are 
intereated. 
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Depression I 

must not halt your 
Intellectual Life 

Rather should you seek to increase your mental 
activity against the time when favorable economic 
conditions will place in advantageous positions 
those who have wisely kept abreast of the unpre- 
cedented developments of Industry and Science. 
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24 WEST 40TH STREET, NEW YORK, N. Y. 
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HEN A BEARING GOES TO SEA 


•••there’s nothing hnt 
PERFORMAMCB 
that eonnts 


'UERETS to a hail and heaHj 
deepwater bearing that goes 
sailing over the Seven Se&s and 
gets a nod of approval from salty 
engineers in every port on the 
globe. You know the bearing, too. 
It’s BKP. 

Ocean-going bearings simply 
can't fiill down.. .not when th^ 
support the whirling propeller 
shaft... not when they take the 
thrust of the big screws that pesh 
tons of water astern... nor when 
pomps, fkos and other anxiUary 
equipment depend upon them. 

So when it comes to anthfidetkm 
bearings, marine isogineers write 
BKP on the ^edfication sheets 
as a matter of course. They can't 
afford to take a chance on per* 
formanML When a bearing goes 
to sea .Aere’s nothing but pei> 
forman^M that counts... which is 
just as true of a bearing that stays 
ashore. BKP Industries, Inc., 
40 East 34th Sl, New York, N. Y. 
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By D. H. Killelfw 
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By Harlan T. Stet$6D 

MILK AS A CONTROL FOR RICKETS ........ 

By James A. T4>1% 

FOREST CONSERVATION AND FALSE ALARMS . . 

By Wilson Compton 

BETTER ENGINES FOR NAVY PLANES . . . . . 

By Commander C. A. Pownall, U. S. N. 
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PUMND CREATES A WORLD SEAPORT . , . • . . 


AND A DIGEST OF APPLIED SCIENCE 




WHEN WE WERE YOUNGER 


The blacksmith's calm, ruddy face 
took on an astounded look when 
the first gas-buggy came to a jerky 
stop in front of his shop for ser- 
vice! Staring him in the face, 
was an idea new to the world! 

If you or your father owned a 
Ford, you learned something in 
those dayt that did more to speed 
up the automotive age than any- 
thing else, except the automobile 
itself. You learned that when 
Ford sold a car to a customer he 
followed up the sale by going to 
the best mechanic in town ... the 
blacksmith, bicycle-repairman, or 
plumber . . . aad giving him a com- 
pleto Jessoa in the mechanics oi 
servicing automobiles! For Ford 


not only designed, built and sold 
automobiles, but he also estab- 
lished the principle that a sale 
does not complete the transaction 
between maker and buyer, but 
creates a new obligation on the 
maker to see that the car gives 
good service. Ford’s cars were 
bound to give good service, be- 
cause he saw to it that there was 
always a local and well-respected 
mechanic who would guarantee 
that the car would do its job. 

No estimate has ever been made 
of the part played by these town 
mechanics and metal-workers in 
the development of the automo- 
bile industry. Yet it was they who 
adopted the automobile first . . . 


just as it was from their shops 
that the first airplane took wings! 
It was they who made possible 
today’s system of service stations. 

Many of them, and the young 
men they trained, are essential 
elements of the nation-wide com- 
munity of Ford . . . repairmen, 
service men, agents, bankers, even 
business men of prominence, dis- 
tinguished members of their com- 
munities wherever they may be. 

Growing with the industry of 
which they are an integral part, 
the entire Ford dealer organiza- 
tion has been specially trained 
and equipped to service all Ford 
products . . . automobiles, trucks, 
tractors and airplanes! 


FOBD MOTOR COMPANY 
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BECAUSE OF THIS SPIRIT 






The biggest thing about your telephone is the 
spirit of the hundreds of thousands of people 
who make up the Bell System. No matter what 
their particular jobs may be, they are first of 
all telephone men and women. 

The loyalty of these people to the ideals of 
their work is reflected in every phase of your 
telephone service. It shows in the increasing 
speed with which your local and long distance 
calls are completed. It shows in the greater 
accuracy with which they are handled. It shows 
in the wider and more convenient facilities 
which are placed at your command — extension 
telephones, intercommunicating systems for 
home and office, small and laige switchboards, 
teletypewriters and many others. 


Because of this spirit, your needs for fast, 
complete and inexpensive telephone service are 
more fully met each year. Men and women of 
the Bell System are constantly explaining the 
varied telephone services to more and more 
users. They prepare the way for the new plant 
and equipment put at your disposal every 
year. Through their efforts, you receive better 
and wider service at a cost made possible only 
by an organization of this character. 

Although it does not appear on the balance 
sheet, the greatest asset of the Bell System lies 
in the skill, energy and purpose of the people 
who carry on its work. Every time you tele* 
phone, you get the advantage of this — in better 
and better service at the lowest possible cost. 


★ AMERICAN TELEPHONE AND TELEGRAPH COMPANY ★ 




ACROSS THE EDITOR’S DESK 


“TTOW would you like to live in a ceruin section 
of Kentucky where, owing to a double bend 
in the Mississippi River, there is an area 
about ten miles square belonging to Kentucky that 
rannot be reached from the rest of the state without 
passing through a part of Missouri or Tennessee.'’*’ 
With this question Guy Elliott Mitchell of the 
United States Geological Survey starts an absorbing 
article entitled “Making the Nation’s Boundaries,” 
scheduled for publication in our January issue. The 
importance of marking accurately the boundaries of 
a state or nation can hardly be over-emphasLsed, for, 
as history shows, errors in this work have often led 
to war. You will he intrigued by the mass of in- 
formation about the boundaries of our states that 
Mr. Mitchell has compressed within the confines of 
an article, and by the liunian-intercsi illustrations 
which accompany it. 


In the early days of the autoinobile, license laws 
were lax and regulation of traflfic played but a small 
part in the life of the motorist. As the numbers of 
cars increased, however, it became necessary to 
provide for proper licensing of the driver and of 
the car, and for the handling of traffic. Almost 
paralleling this has been the course of the airplane. 
At first there was no regulation, then spasmodic 
attempts at control, and finally a constantly amended 
group of laws designed to further operating safety 
for Imth the aviator and the public. Colonel Clarence 
M. Young, Assistant iiecretary of Commerce foi 
Aeronautics, has prepared for us an article on Uie 
regulation of air traffic. .Succinctly he points out that 
“. . . aeronautical regulation . . . must be in the 
interests of safety . . . but it must not retard the 
normal advance of the industry or hamper the 
growth of aeronautics along any practical line.” His 
article will appear next month. 


Why is it that the Western world i- s<i far ahead 
of the East in the matter of industrial development, 
when in the 13th Century China was a highly civil- 
ised country as compared with the rest of the world f 
Dr. Arthur H. Compton, Director of the Ryerson 
Physical Laboratory of the University of Chicago, 
has answered this question with four words; ”l1ie 
idea of science.” In an article to be published hi the 
near future. Dr. Compton explains farther; ‘The 
idea of science is simply an attitude that men may 


have towards the world. It is a desire to find out 
how . . . outside environment . . . works, coupled 
with the desire to increase their power to control it.” 
Summed up, his article explains what science leally 
is, and presents that explanation in a clear rut, 
concise manner. 


It is axiomatic that Nature preserves a balance in 
her various duties, hut when man steps in and adapts 
the woiks of Nature to his own needs, he often up- 
sets that balance— and often to his own detriment. 
For example, he clears land of all growths so that 
he may cultivate the soil. Rain falls, runs over his 
clearings, and washes away the rich top soil, render 
ing the land barren. Why? Because man has re- 
moved the natural barriers to soil erosion, without 
thought of die conseijuences. He conducted his 
logging and cattle graaing operations with the same 
thoughtlessness. But all this is changing. We are 
learning the lesson of unrestricted land clearing 
and the devastating soil erosion that inevitably fol- 
lows, and are proceeding with more raution. The 
story of erosion— its causes, results, and remedies - 
Is told in an article soon to be published. 


Prolwhly the must interesting of all mammals are 
those which bear a resemblance to man. Thus we 
arc always attracted to stories and articles about 
gorillas, especially when they deal in particular with 
the animals in their native habitat. H. C Craven, 
of the American Museum of Natural History, spent 
some lime in Africa collecting hpeciniens for ex- 
liibits. and has told the story of his adventures in an 
ailirle which will appear next nionlli. 


A man with (XHir vision, who, in fact, had lo leave 
sch<H)l liecaiise of eye trouble, was the first man to 
be able to see things 9000 times smaller than the 
naked i-ye can see! The man is Francis F. Lucas, 
and the instrument that made possible this seeming 
paradox is the ultra-violet microscope. The invention 
of this microscope is 26 years old. What Dr. Lucas 
did was to work out the technique of applying it. 
The jMwsibilities for research that have thus lieen 
opened are almost without limit. The story of the 
development work and the present applieatinns of 
the instrument is told in an article scheilulcd for 
next month. 






THOMAS ALVA EDISON 


E have lout a Rincere and valued 
friend, one who for over half a cen- 
tury of eventful activity has ever been will- 
ing to reopond where he could give aid 
and encouragement. Mr. Edison died on 
October 18, 1931. 

From the historic day in 1877 when lie 
gave the first public demonstration of his 
phonograph in the offices of this magazine, 
to his recent favor of permitting us to 
reproduce his favorite portrait on our 
cover, his association with us has been 
constant and his courtesies innumerable. 

Born in Milan, Ohio, February 11, 1847, 
the son of parents of comfortable means, 
he early embarked on his own account in a 
variety of businesses. It was while a teleg- 
rapher in Boston that hs took out his first 


patent. No. 90,640, granted June 1. 1869, 
for an electric vole recorder. From a 
monetary standpoint this was a failure. His 
next invention was a stock ticker and this 
lie sold for 40,000 dollars — thus starting 
a line of inventions represented by over 
one thousand patents, which placed him 
among the immortals of industry and sci- 
ence. 

The world will mourn the loss of a mas- 
ter inteUect; his associates will miss a 
courteous, kindly gentleman. 

Well may bis epitaph be bis answer to 
the question “What is your philosophy of 
life?” to which he replied “W'ork— bring- 
ing out the secrets of Nature and applying 
them for the happiness of man. Liking 
on the bright side of everything.” 




rHERE BACTERIA HOLD THE 
CENTER OF THE STAGE 


C ERTAIN aolveiits are etMntial to the conduct of 
m«ay {nduttries, some of which an mentioned 
in the article which starts on the opposite page. 
Four solvents— Butanol, acetone, ethyl alcohd, 
methano^— are obtained as Uw direct resoh of bao> 
terial actloa. Starch, obtained from milled con, tfe 
thoron^ily eeoked and the mash is Inocnlated with 
the bacteria. In 48 hoars the fermentation is finished 
and distillation separates die solvents. The nppar 
illustration shown the SOibgallen tanka vdiere the 
bacteria 'are cultured, while the lower one dtowa Hk 
SfMlOO-gallon tankt wt^.fennentatkm takes pjhjidi: 



Thif huot irfaat for di* production of coamiMcial 2ifi00 btuhcb • day. Tha ftorage tanki ihown will 
aolvanb from com haa a cora-grindlng capacity of hold a total of 2,000,000 gallon* of tolvanta 


THE CHEMIST LOOKS AT BUSINESS CYCLES 

By D. a KILLEFFER 


I DEAS, conceived and discarded dur- 
ing period* of intenae buHinea* ac- 
tivity, form the center* for that 
economic growth which curea deprea- 
aiona. The cyclea of economic activity 
and depression have been painstakingly 
charted and studied but the role played 
in diese ups and downs by immatniol 
by-products of industry has so far es- 
caped proper yaluation. 

EconomisU are for too much inclined 
to look for causes of improvement of 
business among political and purely 
economic factors which are, certainly 
in our modem world, the ultimate 
manifestations of ideas previously ig- 
nored or cost aside os impractical. Yet 
it seems quite obvious from the view- 
point of science and engineering that 
these ore of prime importance and that 
we nwst look to just such apparently 
remote causes to bring us out of our 
preaeht business desp^micy as they 
iiave from previous ones. Whether this 
thesis tmlds for all post depressions 
ami reqorerles is not easy to determine,, 
but certobaly it does apply to the de- 
pCfMfDH of 1921 and h seems highly 
it is in process of ap- 
193L 


If we consider the lines of activity 
most emphasized during the World War 
period and the by-products of these in 
the form of ideas, the recovery from 
the 1921 depression becomes quite un- 
derstandable. 

T he prime requirements of the 
World War each involved the de- 
velopment of materials. Iron, steel, and 
a variety of metals and alloys, many of 
them relatively unimportant for peace 
use before, were essential to ordnance 
manufacture. Cotton, nitrocellulose, 
solvents, and other materials used in 
making them, were needed in great 
quantity for smokeless powder manu- 
facture on a huge scale. Vastly im- 
proved radio equipment was required 
in coordinating troop activities. Light- 
weight alloys for airplane and engine 
construction oa well as dopes to render 
wings and balloons air ti^t mode air 
operations pootlble. Automobile trucks, 
capable of movug vaM numbers of rneq 
and huge quantities of materials safely 
and economically over long distanees^ 
were needed to moke armies mobile. 

Thus briefly sketched are the prin- 
cipal new dmlopiaente forced upon 


the world by its last great martial orgy. 
Each of them was imperative and re- 
(|uired that great numbers of highly 
trained men be put to work and driven 
to the quickest solutions of the many 
problems involved. No breathing spell 
could be allowed for stock-taking to 
decide whether discarded ideas were 
valuable or not. If they failed to give 
promise of immediate and valuable ap- 
plication, they must be thrown aside. 
Vet, in the feverish bustle of doing 
things, many ideas of great importance, 
os subsequent evenu have shown, were 
conceived. Perhaps it is more important 
to the outcome that many fertile brains 
were forced to think intensively along 
new lines and that the recorded 
thoughts and discoveries of the past 
were ransacked for grist for the mills 
of war. 

Considering the five lines of octlvity 
noted above along with the develop- 
menU of the post-war years it is a 
simple matter to follow their profound 
effect on business and indust^. 

Modern weo^ttna and armament re- 
quired new and stronger steels dun 
existed befqruiStrengdi and realstonce 
to emuaion and oi&er deatnictive ifen- 
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ein were pot into eteel by the iBtro4ue> 
tion of epeoiel eUoyiag- .meula, and 
•erioiu iimstigation of thM modify- 
ing faoton was given extraordinary 
impetus by the war’s demands. An in- 
dustry in alloys of iron and other metals 
exitted before the war but the forced 
growth of the war period uught great 
nufflbere of men the value of uloya and 
the technique of their production. The 
ultimate results of this accumulated 
knowledge and acquired ability has 
been the creation, largely on die basis 
of previously existing industry, of a 
huge production of many new alloys, 
bodi ferroua and non-ferrous, and the 
finding of important new uses for them. 

Steels of extraordinary strength, 
others which remain as bright as silver 
despite weather, smoke, grime, and the 
thousand and one agencies which de- 
stroy exposed iron and steel completely 
and quickly, and still others possessing 
properties quite ideal for special uses 
of various kinds, all have contributed 
in great measure to the industrial pros- 
perity of the last decade. In addition 
to alloys of this type, a host of special 
metals characteri^ by special proper- 
ties— strength combined with li^tnesa, 
machinable alloys of aluminum, and 


many others-^ve come into real in- 
dustrial importance and aided material- 
ly in the recovery from the economic 
slump following the war acUvitiet. 

I^AR more speotannlar has been the 
growth of new industries on the basis 
of the ‘’celluloae-conseiousness,” if one 
may be permitted to coin such an ex- 
prmsion, resulting from the huge ac- 
cumulation of knowledge of this very 
common material through smokeless 
powder manufacture. Smokeless powder 
is made by the interaction of nitric 
acid and cotton and the treatment of 
the resulting fibers with solvents to 
convert them into solid particles instead 
of filamenu. Of course, there are many 
refinementa in the proceaa of making 
powder accurately, auch aa the purifica- 
tion of the raw cotton, the preciae con- 
trol of the nitrating procosa, the careful 
sizing of the powder grains, and ao on, 
all of which require intimate knowledge 
of the properties of eellulose. During 
the war acorea of thousands of men 
were employed in carrying out these 
processes to feed the guns at the front 
and each acquired a certain new knowl- 
edge which he sought to make valua|ilK 
later when jobs were scarce. ^ 


Already bafore the war thm was a 
small ai^ relatively unimportant in- 
dustry attempting with indifferent sno- 
cess, aa compared with later efforts, to 
produce ailk-lflce fibers from cotton. 
Since the processes involved were some- 
what similar, the powder makers, after 
the war, turned to this little industry 
with their newly acquired knowledge 
to find a market for themselves. Voy 
few could be absorbed in this way and 
hence old processes were revived and 
new ones developed to form the basis for 
a new industry of soflicient siae to care 
for many more. The perfection of rayon, 
produced by several different processes, 
and iu development into a major fac- 
tor in the textile Industry which re- 
sulted from this sudden acquisition of 
man- and brain-power is too fresh in 
the minds of us all to require repeti- 
tion here. 

The intermediate step between smoke- 
less powder and rayon from a produc- 
tion point of view is celluloid and in 
this field, too, war-trained men found 
an outlet for their abilities. The re- 
markable tendency thus introduced 
into this induMry of plastic materials 
was soon away from cellulose and its 
products to a variety of other materials. 
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such as casein from skimmed milk, urea 
synthesized from ammonia, and so on, 
all capable of conversion to moldable 
compounds. 

A similar off-shoot from the same 
parent stem of ideas is our now im- 
portant and rapidly growing industry 
of nitro-cellulose lacquers. This indus- 
try, which sprang mure completely than 
the others from war needs, involves 
some of the technique of powder 
manufacture, materially modifi^ and 
coupled with a much changed celluloid 
practice. The old lacquers of even the 
war years produced flimsy, thin, strong- 
'ly contracting coatings. To replan 
paint, for ordinary use, they were out 
of the question. However, with the push 
of constructive imagination for an out- 
let that followed the war, the necessary 
modifications of ‘ the old lacquers to 
make them generally useful as protec- 
tive coatings were devised and a new 
industry bom. 

The development of the radio industry 
into virtually a public utility, regulated 
fend oontrolled by governmental agen- 
cies, from the crude wireless of the days 
bef«»e 1914 has resulted quite direoUy 
from the knowledge of it acquired by 
many during war days. 


War’s powerful effect in developing 
air travel and the airplane’s require- 
ments of light-weight power units re- 
sulting in great progress in automotive 
engines are too obvious to require re- 
view here. 

Probably it is in a sense unfair to 
omit from the picture the importance 
of surplus stocks left from war opera- 
tions. Millions of pounds of smokeless 
powder, tons upon tons of steel alloys 
and countless other materials, begging 
fur an outlet, and huge unks of 
butanol, acetone, alcohol, and other sol- 
vents kept only because they could not 
be dumped into the streams, as well as 
vast plants for the fabrication of war 
needs, interested capital os well as 
brains and brawn in the forwarding of 
new ideas. 

E ach of these several typical factors 
powm-fuUy influenced the return of 
prosperity afto the post-war depres- 
sion, for upon them were built virtually 
new industries, new consumers of raw 
materials and labor, and new wealth. 

In our present industrial depression 
one who sedu the sound and subsUntial 
solution must retrace the industrial 
progress of the post decade and dig 


out the cast-off or half-completed ideas, 
fur among them one is sure to find the 
keys to future prosperity. Now, if ever, 
is the time to take stock of what has 
been discarded in the rush of pros- 
perity, to clean up wastes and to refur- 
bish ideas in preparation for the hurry 
of activity to come. 

One may see suggestions of what the 
future holds in the revision of food 
handling methods to apply tlie new 
processes of quick freezing; tlie use of 
light metal alloys as strong as steel but 
only a fraction os heavy in building rail- 
road ears and highway trucks; corro- 
sion resistant alloys to replace other 
materials of building construction; 
chemical utiliution of exceu farm 
producu to manufacture useful mate- 
rials for industry; synthetic plastics as 
materials of construction on a scale far 
beyond a cigar holder or a fountain 
pen; synthetic resins which impart to 
oil paints and varnishes the valuable 
qualities of lacquers while retaining the 
advanteges of oiL These and numbers 
of other developments, crudely embry- 
onic at present, may confidently be ex- 
pected to becoiM the imperUnt factors 
in the new in^jlfetrlfel growth that must 
soon follow the present depression. 


OUR POINT OF VIEW 


EsKircme Naval Eeonomjr 

F rom the appearance of thinga, we 
have about decided that we do not 
need a Navy. President Hoover has 
promulgated the order that, of the 11 
destroyers that Were authori^ in 1916 
and were not appropriated for until the 
last Q>ngre88, ody five are to be built; 
and that there is to be no building of 
naval vessels in 1932. Coming so soon 
after SecreUry of the Navy Adams’ 
expression of the Navy's policy to build 
up to full treaty strength, the Admin- 
istration’s move comes as a surprise 
and a distinct shock. Obviously, ques- 
tions of economy overshadow all other 
considerations, numerous and potent 
though they may be, and yet the Navy 
is told to accept the decision meekly 
and keep its mouth shut. 

As was pointed out in our preceding 
issue, our Navy building program is 
already far behind. We were happy to 
note tlut 11 destroyers were to be built, 
for that seemed a reasonable start 
toward the 150,000 tons of destroyers 
necessary to give us our treaty quota 
by 1936, Now, however, we are building 
only five; and, in other categories that 
should be engaging our attention, we 
are to build nothing in 1932 except 
the relatively small tonnage already 
laid down. Before 1936 all our present 
destroyers will have passed the age 
limit, will be worn out, useless; and 
other categories will lose — but why con- 
tinue fatiguing details! There is one 
thing that we may add and that is that 
paring down our naval building pro- 
gram has the immediate effect of in- 
creasing unemployment tremendously 
for 70 percent of the cost of a naval 
vessel is for labor. Furthenmire, it will 
have a tendency toward faulty con- 
struction later on for, as Secretary 
Adams has said, a continuous building 
program is absolutely necessary if our 
naval designers and constructors are to 
gain the proper experience in the evo- 
lution of types. 

Public opinion properly marshalled 
for any purpose exerts a powerful in- 
fluence. International public opinion 
marshalled for world peace baa boms 
fruit in the form of the Kellogg Peace ' 
Pact and other treaties of a lilw nature, 
one of which is the Nine-Power Treaty ; 
gnwaateeing tbe integrity of China. 
And yet at this very moment China and 
Japan, bodi signatcdea to these treatfes, ^ 
am on the vml|a of war. Perhaps pnblio ' 
opinion entbiaed in diplomatie notes 
from oar State Department and fmm. 


the League of Nations will have averted 
actual war by the time this is in print 
but there is no way of knowing, for 
this is the first time the world’s peace 
plana have been threatened by a major 
crisis. Alrrady there is warfare of a 
sort in Manchuria, and war hysteria Is 
holding sway in both China and Japan. 
We seem to recall that, after the World 
War when Japan wished to absorb 
China, the strength of our fleet was one 
of tbe strongest arguments against the 
move. The presmt situation, however, 
in tbe face of two supposedly strong 
tresties, becomes a world crisis. WeU 
might those treaties become scraps of 
paper as others have done In the past. 

The United States should not com- 
mit the foolish blunder of attempting 
to dicUte to another nation, but it has 
committed itaelf to use its influence to 
help guarantee the peace of the world. 
Ibis influence is indeed but a puny 
thing when our strongest argument is 
simply a diplomatic note. Notes should 
have aomething of power behind them, 
and diat something must be a fleet that 
measures up to the respect we wish ac- 
corded us. 

Thrift is often a splendid character- 
istic but economy can become both a 
weakness and an emssculator. It is a 
travesty on our national scheme of 
things that we who — to exhume an 
ancient formula — spend billions an- 
nually on luxuries and billions in filling 
tbe Pork Barrel to pander to the smug- 
ness of the constituencies of our poli- 
tkians, can not spend a hundred mil- 
lion or so to build our fleet to tbe prop- 
er balance and nwintain our standing 
among the nations! 

Farm By>prodiicta 

S OME amazing facU were brought to 
light in a rewnt address by Dr. 
W. W. Skinner of the Department of 
Agriculture. Of the ’’by-products” of 
the farm, commonly called ’’farm 
wastes,” the United States produces 
annually, he said, comstallu, 100,000,- 
000 tons; cereal straws, 115,000,000 
tons; corn cobs, 20j)00j)00 tons; cot- 
ton stalks, 18,000,000 tons; and so on 
to a. total of 250,000,000 tons. 

Aa Dr.. Skifui^ said, these by- 
products are eoftipcsed, approximately, 
of: cellulose, 40 percent; lignin^ 30 per- 
cent; and earfaohydrates, 30 pmmk 
Of these three, t^Uulose Ims tbe widest 
use, being the material from which 
rayoh and paper are.made- So far, hoW- 
ever, little aucoees baa been attal^ Ja 


making paper pulp from these farm 
by-products because of several factors. 
0^ of theae is the base coat of the 
material which must take into aoeoont 
the fact that if it is not allowed to 
rot in the fields, the organic matter it 
would thus supply can only be replaced 
by expensive feitiliien; othetn are tbe 
expense of collection, transportation, 
and storage of the bulky materials. 

As far u the chemists are concerned 
there is no difficulty in this matter. 
But where they leave off, economists 
snd engineers must step in and make 
comparative investigations of wood pulp 
and farm by-product pulp. Furthermore, 
Dr. Skinner believes thst actual mill- 
scale production for several years will 
be necessary before the question can be 
answered. Farmers need not hold too 
sanguine hopes, therefore, that this 
additional source of income will be 
theirs for years to come. 

One Dollar For Doeka 

C IVILU^TION has many black 
marks on its record but one of the 
blackest is its failure to protect and 
perpetuate our native wild life. Settle- 
ments have encroached upon the habitat 
of animals and wild fowl. Man has 
cleared land of coverts for agricuitural 
purposes; has drained lakes and thus 
destroyed resting, breeding, and feeding 
ground of waterfowl; ai^ despite the 
fact that he has m^e it impossible 
for game to hold its own naturally, he 
has failed to make adequate provioion 
either fur restoring conditions favor- 
able to tbe natural multiplication of 
game or for artificial breeding for re- 
stocking purposes. 

Sportsmen have been the backers of 
every game conservation or propagation 
movement of any consequence in this 
country. It is they who have sponoored 
or forced legislation to prevent emn- 
mercial exploitation of game; for it 
must he confessed that dl who dioot 
game are not sportsmen. There are stiD 
many “bootleggen” of ducks who shoot 
more than the allowable bag and sell 
the birds. Sportsmen have fotij^ to 
prevent aueb illegal ahooting— have, in 
fact, sponsored tbe legklation that pro- 
hibiu it, vdiicb limits the open seaaoAs 
for sboodnf migratory bird% adilch Iv- 
ereased hunting liceaae fees, and whieb 
provided for cimservatioa and reotoek- 

eountry today there an sev- 
eral large game aaoodatlom. tlie aha^ 
wfaibb it to aee that ways and an 
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tanad for mnldidyliig the numben of 
geme. To their girw credit, it may he 
pointed ont thet the program! of theae 
asaodationa, eompoaed cUefly of aporta- 
men, include education in the ohUrva* 
tion of game laara, reatoration of old 
natural game bird refugee and the 
eatabliehment of new onea, breeding of 
thoae birda adiich may be aucceaafully 
bred in captivity, le-atocldng far bfr 
yond the bag they are allowed, adequate 
enforcement of the regulation! to atop 
poachera, duck “bootleggera”, and game 
hoga, and above all, the adoption of an 
adequate Federal game program. 

In the Novembn iaaue of Field and 
Stream, a lengthy article calla atten- 
tion to the urgent need of a new Game 
Refuge Bill with a Federal tax of one 
dollar over and above the state hunting 
Ikenae fee. This small additional charge 
which would be paid gladly by all true 
sportsmen in the event a Federal pro- 
gram of this sort were planned, would 
make possible the purchase of lakes 
that have been drained and their res- 
toration as resting, feeding, and breed- 
ing grounds for waterfowl. It would pay 
the wages of a greater number of con- 
scientious Federal game wardens who 
would bring to court those ruthless 
killers of game who have little or no 
respect for game laws. One dollar a 
year from each duck-shooter would in 
time provide such a quantity of game 
that no shooting season would have to 
be curtailed bMause of a drought in 
Canada, as was necessary this year, and 
great duck clouds like those we used 
to see will again swarm in our skies. 

No Dole For Us 

W HEN Congress convenes in De- 
cember, it wiil be calied upon to 
consider some form of compulsory un- 
employment insurance. Its proponents 
will vehemently deny that tiieir scheme 
even remotely resembles the dole; but 
past experience has shown that where- 
ever the sute has compelled the accu- 
mulation of reserves against unemploy- 
ment, it has later on had to supplement 
them with the dole. So far no system 
of compulsory unemployment insurance 
has ever been so well-guarded as to 
continue to function in all contingencies 
without an allotment of funds from 
the public treasury. 

The disastrous consequences of the 
British dole have been so widely dis- 
cussed that there should be no neces- 
sity of warning against the adoption 
in this country of any scheme of insur- 
ance. or relief that might degenerate 
into a almilac costly muddle. Human 
nature being what it is. however, it 
behooves us to repeat that unemploy- 
ment' benefits, of whatever character 
they may be, stifle initiative and dis- 
omoage the wHU-to-woilt; and the 
Aateikan workingman, posaeasittg a 


SIL 


large degree of pride in his own inde- 
pendence and capabilities and in Ameri- 
can institutions, dues not want them 
except perhaps as a temporary thing. 
It has been said that the American 
plan for unemployment insurance, 
while being based on the British plan. 



turned the. British plan into a partial 
dole," but we are not so sure of that 
When the British unemployment insur- 
ance scheme todr effect in 1912, no one 
foresaw the war and the depressions 
that so radically changed its nature. 


Call it compulsory unemployment in- 
surance or dole — we are not in favor of 
governmental interference in business. 
Rather do we look to business and in- 
dustry to take care of their economic 
casudtiea. Jobs must be made for the 
millions now out of work, for the mil- 
lions who do not desire governmental 
charity or handouts. Those jobs can and 
must be made by business and industry- 
out of the lessons learned from sad ex- 
perience during the past two years; by 
those individuals who have hoarded 
their money and have swelled the bal- 
ances of the savings banks to an enor- 
mous total; and by the government 
itself. Help for the unemployed must 
have a practical, dynamic quality; not 
a passive, sorry-you’re-out-of-work na- 
ture that will make the justly proud 
American workingman disgusted with 
himself fur accepting it. 

Pilotless Planes of the Fntnre 

E ighteen persons stepped aboard 
a large transport plane of Eastern 
Air Transport. The Chief Pilot of the 
company, Harold A. Elliott, took off 
from the Newark Airport, set his com- 
pass course for Washington, threw a 
clutch, and abandoned his post at the 
controls. The plane flew on steadily 
under perfect control for 10 minutes 
and then Elliott threw in the clutch, 
turned the plane on a course back 
toward Newark, again threw out the 
clutch, and let the plane fly with no 
hand at the controls. In 11 minutes, so 
unerring was the aim and so perfect the 
control that the plane passed over the 
center of Newark Airport. 

Tills flight was the first public 
demonstration of the .Sperry gyro-pilot 
which does everything but take off and 
land a plane. The gyro pilot is simply 
the efficient ‘Trim Mike” of the sea, 
invented by the late Elmer Sperry, 
changed and adapted to use in the air. 
The entire equipment weighs less than 
100 pounds and is enclosed in two 
small aluminum boxes beneath the 
pilot's seat. 

Since the “Dumb Major,” as the new 
device has been nicknamed, handles a 
plane along a constant compass course 
under all conditions of wind and 
weather with undeviating precision, it 
is said to eliminate the need for pilots 
trained in blind flying. That is the way 
of all progress: as soon os we perfect 
methods of training in blind flying, 
something is invented to make such 
training not always necessary. In the 
future, planes equipped with the “Dumb 
Major” may fly on regular schedule 
regardless of weather conditions as long 
as the visibility at terminals is good 
enough for takjag off and landing. New 
poaaihilitiea, tli^^ori-, can be seen for 
a wider andH^more confident use of 
airplanes. 





A NEW WAY TO CONTROL RICKETS 

By JAMES A. TOBEY, Dr.P.H. 


AFTER three hundred years o( 
searching for a simple and conve- 
nient remedy for rickets, science 
has discovered a new and improved 
method for the prevention and cure o( 
this widespread malady. The prompt 
adoption of this novel means fur coping 
with the bone disease which now afflicts 
more than half of all babies in the North 
Temperate Zone would soon make this 
scourge as rare as the once dreaded 
scurvy. 

This new anti-rachitic procedure elim- 
inates the use of costly and troublesome 
medicines, chemicals, and therapeutic 
devices for the treatment of infantile 
rickets. It consists merely of pure milk, 
the normal food of all babies, but a milk 
in which the content of vitamin D, the 
rickets-preventing factor, is augmented 
from 20 to 30 times by natural methods. 
All milk contains some vitamin D, but 
the quantity has never been sufficient 
by itself to prevent riekets. 

Tlie increase in the antl-rachitic value 
of milk is accomplished by scientific 
feeding of the cattle. A portion of their 
daily rations consists of feeds which 
have been skilfully irradiated with ul- 
tra-violet light, with the result that vita-' 
min D is transmitted from the feed into 
the milk secreted by the animals. The 
process is simple to teU about, but a vaM 
amount of carefully controlled scientific 
research has been necessary in order to, 
evohe a practical and efficacious meth- 
od 

The beginning of this work goes back 


to 1924 when Ur. Alfred F. Hess ot 
New York and Dr. Harry Stcihnbock 
of Wisconsin announced independently 
but almost simultaneously that certain 
foods could be irradiated under con- 
trolled conditions so that their anti- 
rachitic powers could be increased. Sub- 
sequently Dr. Steenbock secured a pat- 
ent for the process, which he turned 
over to the Wisconsin Alumni Research 
Foundation. Under this patent various 
foodstuffs, such as milk powder, bread, 
ergosterol, and yeast have been irradi- 
ate and placed on the market. The pro- 
ceeds from the liceases are devoted 



chiefly to further research for the bene- 
fit of humanity. 

None of these foods is, however, ex- 
actly suited for curing or preventing 
rickets in infants, although they may 
often be employed with success in the 
diets of older children. So the quest 
turned to a method for improving the 
vitamin-D content of milk itself. After 
much experimentetion, including irradi- 
ation of the cows, which proved unsuc- 
cessful, Dr. Steenbock and his co-work- 
ers announced in 1930 that the vitamin- 
D activity of milk could be improved by 
supplementing milk-producing rations 
with irradiat^ yeast. Somewhat later 
Dr. W. E. Krauss reported similar re- 
sults with irradiated ergosteroL 

A cting on these premises. Dr. B. H. 

k Thomas of the Walker-Gordon Re- 
search Laboratories and Dr. Florence 
L. MacLeod of Columbia University 
worked out a method for incorporating 
irradiated yeast or irradiated ergosterol 
iu the rations of Holstein-Frieslan cows 
in a certified milk herd. Irradiated yeast 
was found to give the better results, as 
10,000 uniu of the yeast were equiva- 
lent to 15,000 of ergosterol, and 60,000 
units of the former equalled 135,000 
of the latter. The yeast is powdered, 
spread out in a thin Um and then irradi- 
ated for a brief period with ultra-violet 

The vitamin D potencies of the butter 
fat from the cows fed on these irhfdi- 
ated feeds were tested on white rats, 
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On* of the ulini*vIoIet producing machine* 
tued in the irradiation of yeast for cow fead 


u these experimental animals are the 
standard for such investigations. Drs. 
Thomas and MacLeod reported last 
June (Science 73:618, 1930) that the 
vitamin-D content of this certified milk 
could be increased at least 16 times 
over that in butter fat obtained from 
cows which did not receive irradiated 
rations. 

If this plan works so well on rats, the 
query arises:^ Will it be equally suc- 
cessful in hunuui rickets? Dr. Hess pro- 
vided the answer to this vital question 
by placing 102 infanu on certified milk 
from cows fed on these irradiated foods. 
These babies were treated throughout 
the winter of 1930-1931, a period which 
provides the most severe test, as rickets 
is more prevalent in the winter months 
than in the summer when the ultra- 
violet rays of direct sunlight operate to 
activate vitamin D in the human skin of 
those exposed to such rays. 

results exceeded our rxp«-cia- 

■Itlon,” Dr. Hess announced at the 
meeting of the American Medical Asso- 
in Philadelphia on June 11, 1931. 
•TTie best prevention was obtained with 
the milk from cows which received the 
greater supplement of irradiated yeast. 
This milk not only prevented rickets, 
but was able to effect a cure in a small 
number of cases in which a test of this 
kind was undertaken. In addition, the 
infants thrived well and gained nor- 
mally in weight. It may be added that 
the hoalUi and nutrition of the cows also 
was excellent.” 

Further confirmation of the success 
of this new milk in combatting rickets 
has been given by Dr. Edwin T. Wy- 
man of the Infant and Children’s 
Hospital in Boston, where babies have 
been fed on this product with excellent 
results. These two clinical tests, carried 
out independently by competent phy- 
sicians, have amply proved the efficacy 
of fortifying fluid milk with vitamin D 
as a treatment for rickets. 


The great advantage of 
this new method of deal- 
ing with rickets lies in the 
fact that it works auto- 
matically. The physician 
does not have to prescribe 
anti-rachitic agents the 
administration of which to 
the infant requires the in- 
telligent co-operation of 
the mother. The method is 
also economical, as the 
retail price of the milk 
need not be increased. 

Most important of all, a 
scheme is provided by 
which rickets can be con- 
trolled on a large scale as 
a public health measure 
instead of through individual efforts 
only. 

A further advantage of this new ]iro- 
cedure is the availability of certain es- 
sential minerals in the anti-rachitic 
agent itself. Bone deposition ran not 
occur unless ralrium and phosphonis 
salts are present in the human system 
and these can lie obtained only from 
the diet. Vitamin 1) acts as the stimu- 
lating agent, but it must have materials 
to work upon. 

M ilk is the best known source of 
calcium, providing this mineral in 
ample amounts and in a particularly 
assimilable form. The calcium of milk 
is, in fact, utilized to better advantage 
in the human body than is the same 
mineral os it occurs in vegetables, al- 
though certain vegetables, particularly 
the green, leafy ones, are well supplied 
with calcium and are helpful in furnish- 
ing it in the well-balanced diet. 

According to the consensus of scien- 
tific opinion, vitamin D operates to in- 
crease the solubility of calcium and 
phosphorus in the blood, thus permit- 
ting of an increased content of these 
minerals in the blood stream and facili- 
tating deposition at the bone sites need- 


ing calcification. If the intake of cal- 
cium is too great fur the amount of vita- 
min U present, the kidneys excrete an 
abnormal amount of the mineral. Al- 
though massive doses of vitamin D, a-* 
in concentrates such as viosteroL may 
do harm, there is apparently a tremen- 
dous range of safety between therapeu- 
tic and injurious doses. The a 
vitamin 1) in the milk reinforced with 
this element is far below the factor of 
safety. If a person drank a quart of this 
milk, ate half a loaf of vitamin D bread 
and took several tablespoonsful of cod- 
liver oil, tliere would still be absolutely 
no danger from hypervitaminosis D. 

Since June, when Dr. Hess announced 
his successful clinical test with the anti- 
rachitic milk, this product has been 
available to physicians and the general 
public, although it is prinluced only at 
one certified milk farm in New Jersey. 
As time goes on, however, it will be 
more widely obtainable, especially since 
the Walker-Gordon Laboratory, where 
the new process was perfected, is a unit 
in a national milk distribution system. 

By this method of dealing with the 
age-old scourge of rickets, whole com- 
munities of babies can be protected 
simultaneously against the disease. 



SPACE AS YET UNFATHOMED 

By HENRY NORRIS RUSSELL, Ph. D. 


T HEtlE hu beeq no more remark- 
able adranoe in aatronomy, even in 
our stirring timet, than the dis- 
covery of the red nature and magnitude 
of the white nebulae. These objects, dis- 
tinguidied (tom the gaseous nebulae by 
their color and spectrum, send us light 
of just the composition that might be 
eipected from a vast cluster or cloud 
of stars similar on the average to the 
sun. But it was less than a decade ago 
that Hubble, photographing with the 
100>inch telescope, found that the outer 
parts of the two brightest and presum- 
ably nearest of these nebulae are actu- 
ally clouds of exceedingly faint starH. 

How some of these stars turned out 
to be variables of the important CepheiJ 
type, and how this gave a measure of 
their distance by comparing their ap- 
parent and their real brightness, has 
long ago been told in these pages. Ke- 
vis^ data for the real brightness of 
the variable stars have cut down the 
original estimates of distances a little, 
but they ore great enough still. For the 
great spiral in Andromeda, Hubble’s 
latest result is 800,000 light-years. The 
fainter but more open spiral in Triangu- 
lum appears to be a little nearer 750,000 
light-years. Three other nebulae in 
which variable stars have been found 
lie at disunces ranging from 1,300,000 
to 2,400,000 light-years. The thousands 
of fainter nebulae of the same general 
type must be farther away, hut how 
may their distances be found‘d 

T here are about 40 other nebulae 
in which separate stars may be de- 
tected on plates made with the 100- 
inch telescope under the best condi- 
tions. These must be relatively near us 
and it is obvious that we are getting 
only the very brightest stars among the 
multitudes which compose them. 

Now in the nebutsO whose distances 
had already been determined the 
brightest stars tuA out to be much 
alike, (heir ( photographic 1 Inigbtness 
ranging from about 30,000 to 50X100 
UnM jihaj.of the sun; and much tbd. 
same upper limit of brightness is found 
in the Magellanic Clouds whkh are 
-nebulae which lie near enough to Us 
>0 pennit. their individual stms to bp 
vimUis. ordinkry telesoopea. Thijl 
Bubee Ik 'iiiUgl^ safe to assume thal 
'ainottg vlhe teatoter nebulae the 
br^tM stm> each give 40X>00 times 
the aiin*s lij^ The rating dirtanoea 


range from 1400,000 to 5,000,000 light- 
years. Beyond this limit we esn no 
longer hope to see the separate stars — 
only the haxy light of the whole swarm 
is strong enough to be recorded. 

To go further, Hubble makes the 
bold step of calculating the brightncis 
of the whole nebula. Comparing the 
light of the whole mass with that of the 
separate stars for the 40 cases in which 
these can be seen, he finds that on thi; 
average the nebulae are 15400 times 
as bright (photographically) as the 
Htars; so that a typical system gives 
out 600,000,000 times as much light as 
the sun. If then we know how bright 
the nebula looks, we can estimate its 
distance. The reaulta are rougher than 



CsphaM variabte (bttwssn dodNi) 


in a spfaul nsbiifa in Triangnlnas 

before, for the nebulae vary consider- 
ably in refl brightness. (k^iiAmlly 
our esUmate u^ght be twice ^ t^t 
'er,tioo sradb; b^ the evideheU is that 
this would happen in only one case in 
eight, sU ^t we would usUa%. get a 
£ooi idea of the distance. 

Now at last we Con realize how far.it 
is possible tu sound the depths of, space. 
With the greatest misting tewieopes 


it Is possible to photofjraph a nebula 
of the 2l8t magnitude— 2,000400 times 
farther than anything that can be seen 
with the naked eye. If such a tiny tpeck 
of light is really as bright as has just 
been figured, it must be at the enormous 
distance of 250,000,000 light-years. An 
unusually bright nebula Indeed might' 
just be caught by tmr telescope if it 
were half a billion light-years away. 

There must be more nebulae beyond 
trven this limit, so remote that no ex- 
isting telescope can reveal them. The 
evidence for this is remarkably simple, 
depending on mere counts of the num- 
bers of nebulae down to successively 
decreasing limits of faintness. Suppose 
we count all tlie nebulae in the sky 
down to a given apparent brightness; 
or if this task is loo heavy, in the series 
of sample regions covering a definite 
fraction of the whole heavens. Then 
let us take a lower limit one quarter 
as bright as before and count again. 
We will evidently now include objects 
. to twice our former limit of distance, 
hence we will get all that lie within a 
sphere of eight times the volume we had 
at first. Hence if the nebulae ore scat- 
tered uniformly through space we will 
get eight times as many os before. If 
they thin out at great distances the num- 
ber we find will increoae less than 
eight-fold. 

H UBBLE’S counts, when analyzed in 
this way, show that on the aver- 
age the eight-fold rate of increase actu- 
ally occurs right down to the faintest 
object which can be accurately mea- 
sured for brightness. The nebulae are 
still there, scattered ^o more sparsely 
than the nearer ones, to the farthest 
limit of telescopic vnion. The material 
unhrem eztenda beyond the .utmost 
limits of our observation. We have 
sounded its depths with the^loagest 
line that human skill has yet devist^^ — 
perhaps with the longest that human 
means can supply — and our final re- 
port is “No Bmtorn.” 

An important Corollary from tbia in- 
vestigation it tlut the depths of space 
ore dmoBt peilwtiy tranaparent— clear 
of any aort of obscuring matter. If part 
of the Bj^ 6f distant nebulae lo lori 
in transit, the liaiMiUng tUstanoe at which 
one oanooe them wi£ e given toleeoope 
will; be reduced. To get die 
numbers into die anmlhw 
space we VUH asauine dmt 
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ti« more end more thickly Mattered 
is aRace the farther one goea from the 
neit^iborhood in all directiona — an ob- 
Tioualy inadmisaable concluaion. 

Though inter>nebular apace ia clear, 
inter-atellar apace ia aomeUmes clouded. 
The great dark patchea of olncuration 
which lie between ua and the Milky 
Way are in many caaea conapicuoui to 
the naked eye on a clear dark night. 
Some of theae are aaaociated with atara 
only a few hundred light-years away. 
Others are more remote. Now along tlie 
central line of the galaxy and for some 
distance on each side of it, no white 
nebulae of the extra-galactic type ap- 
pear, even with long exposure. Then 
must be vast opaque clouds skirting thi 
outer part of the Milky Way whicli 
hide everything that lies beyond. Tin 
boundary of this obscured region < 
be trac^ on tlie heavens by plotting 
the regions where one obMrves distant 
nebulae or does not. It turns out to be 
a xone following the course of the gal- 
axy, but of uneven width and with quite 
irregular boundaries, as might have 
been anticipated. Here and there a few 
distant objects are visible through a 
gap in the clouds, and in other spots 



Obicnelag mottM In intse-stsUer 
space. CmIc dnat in Ophhichiis 


the obMuration appears to be incom- 
plete. But the outer boundary is per- 
fectly definite, and beyond it the skies 
•re really clear. Near the nebulae 
themselves, however, obMuring clouds 
reappear. Some of the flat dbe-shaped 
nebtdae are turned edgewise toward us, 
and' these ore very often crossed by a 
dark' band, obviously caused by opatpw 
clotttb lyi^ at die outer edge of the 
Inmlnoas portion. 


Though the nebulae ore scattered 
here and there through the whole ob- 
servable region of space, they are gre- 
garious and cluster in definite regions. 
In these clusters there are so many 
more nebulae than in an average bit 
of sky of the same sixe that there can 
be no doubt that we see a real grouping. 
Making allowance for the minority that 
lie in front of the cluster or behind it, 
we find from the rest more about the 
properties of nebulae than we previons- 
ly knew. 

The range in brightness, for example, 
is about five magnitudes. That is, the 
brightest nebulae in a cluster are about 
ten times as bright, and the faintest o 
tenth as bright, as a typical member of 
the majority. The corresponding range 
il brightness is from 60,000,000 to 
6,000,000,(^ times the sun’s light. 

The differences in sixe are more im- 
portant and depend upon the character 
of the nebula. The smallest are tlie 
nearly circular ones which average 
about 1000 light-years in diameter. The 
largest are the spirals with widely ex- 
tended arms for which the average 
diameter is 6000 light-years. The inter- 
mediate shapes, more and more oval 
in outline or with less extended arms, 
are of intermediate size if measured 
across their widest extent. If the thick' 
ness rather than the breadth is taken, 
ail the nebulae are of about the same 
extent. 

T he largest individual nebulae are 
of about twice the average size for 
their class and the smallest, so far as 
can be judged, hardly more than one- 
tenth the average; so that the brightness 
of a nebula gives a better idea of its 
distance than does its apparent size, 
especially since a nebula has no sharp 
edge and die longer the exposure the 
bigger is its image on the negative. 

A few nebulae are still larger; for 
example the great Andromeda nebula 
which by all tokens is really a giant, is 
40,000 light-years across. Our galactic 
system is still larger and Shapley's 
epigram still rings true; *Tf the nebulae 
are island universes the Milky Way is 
a continent,” 

Concerning the masses of these vast 
systems we know little as yet, but that 
little is important Spectra of some of 
the flattened nebulae show that they are 
in rotation, one side approaching us 
and the other receding, compared with 
the nucleus, at a high velocity. Assum- 
ing, os we can hardly avoid doing, that 
the outer parts are moving in orbits 
under the gravitation of the central 
condensation, the attracting moss can 
be found when the distance of the neb- 
ula is known. Results have been pub- 
lished for the Andromeda nebula and 
one other. In both coses this mass comes 
out about 3/100,000,000 times the sun's. 
Enormous as these values are, they are 


reasonable. The Andromeda nebula 
and one other gives out a billion Uroes 
the sun’s light and if it was made up 
of stars like the sun it would have » 
billion times the sun’s mass. 

Further evidence in favor of this in- 
terpretation is found in the spectrum 
of the central regions of this nebula. 
Here no stars are visible even on tbe 



A disc-shaped nebula tamed edge- 
wise toward us, c r os se d by a bancL 
The inference has been mads that, 
if our galaxy could be seen from 
without, a somewhat similar band 
of cosmic dust would be observed 

best pliotograplis, but the liglil is strong 
enough to permit tlie use of a spectro- 
scope of considerable power. The details 
of tile spectrum, according to Adams, 
indicate definitely Uiat tlie ligiit comes 
from dwarf stars averaging somewlial 
later in spectral type and fainter lliaii 
the sun. 

.Such stars give out less iiglit in pro- 
portion to the mass than tlie sun does, 
and the swarm of a few billions of tliem 
would closely resemble the Andromeda 
nebula both in brigliiness and mass. If, 
liowever, the stars were bright enough 
to be photographed separately at the 
distance of the nebula they would have 
to lie giauts hundreds of times as bright 
as the sun but on the average only five 
to ten times as massive. A cloud of such 
stars as bright as the Andromeda neb- 
ula would not be nearly as massive. 

The spectroscopic evidence, therefore, 
that the central part of the nebula is 
made up of smaliish tUrs, tuSBces to 
explain why it is so moosive and why 
our telescopes do not resolve it. Why 
there should be numerous very bright 
stars in the ontec regions of the nebula 
and none in th* central portion 
is a problem a^poe answer must be left 
for the futore.-^Afoiwt yit$on Obttnm- 
toTj, October 3, J9.fi. 
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BETTER ENGINES 

FOR NAVY PLANES 

By COMMANDER C. A. POWNALL, U. S. N. 

d of Power Plant Dealfti, Bureau of Aeronautica 


B y a procMO of normal en- 
' gineering unprovemant, our 
naval aircraft en^nea art rapid* 
ly approaching the limitation! 
of the baric type. Strangely, 
nnee the Navy’e air force miut 
of naceaeity ke^ pace with thoee 
of other nation!, the Navy haa 
not enjoyed the privilege of en> 


A MERICAN aviation engine develop- 
ment is a subject which deserved- 
ly is receiving more consideration 
daily from the American public. This 
fact was clearly emphasized during the 
last Congress when a special appropri- 
ation of 220,000 dollars was allotted to 
the Navy to be spent specifically for 
high-speed development of naval air- 
craft The remarks which follow have 
to do with aviation engine development 
solely as it applies to naval aeronautics. 

To draw accurate comparisons be- 
tween the military effectiveness of the 
planes of one nation and those of an- 
other is a difficult if not iihpossible 
task. Short of war, there b''no clearly 
defined yardstick for measuring mili- 
tary effectiveness of aircraft. The di^ 
fence plan of any nation is indhridutl 
and distincL The fact that one natimi 
chooses to use certain load and powff 
factots in Ae design of its variens 
types of aircraft, and anoAer luti^ 
chooesa differently, is no criterion of the 
lack of des^ skill of one. over Ae 
other. Th« nw of gravity 'shows ho 


favorites as between nations or indi- 
viduais. It follows then that Ae fact 
that America haa had no entry in Ae 
famous and much publicized Schneider 
Trophy classic since 1926 does not im- 
ply directly Aat the air forces of the 
United States are woefully lacking in 
performance and effectiveness as com- 
pared to the air forces of other nations. 

T he more experienced and enlight- 
ened we become in the knowledge of 
aeronautics, and Ae better we under- 
sta^ both Ae limitations and capabili- 
ties of the modern airplane, Ae more 
clearly do we realize Aat each aviation 
operating project is distinct in itself. 
Mail planes, passenger-carrying planes, 
pleasure plahcs, and Army and .Navy 
types, although in Ae same general 
class as airplanes, are in reality vastly 
different from the standpoint of aerody- 
namic design characteristics, and aa 
such are not readily capable of inter- 
changeabAty. The. Navy’s operating 
problem is peculiar to the Navy, for Ae 
simple but basic reason that Ae ma- 


foi 


only for As distinct advantags 
that As Navy may gain Ac^ 
by, but also that commarcial 
aviation may bansfit, as it al- 
ways has doiw by naval davsl- 


is prstantad hare wiA tha ap- 
proval of Raar-Admlral W. A. 
Moffstt, CUsf of Aa Bureau of 
Aeronaadcs, Navy Departtnant. 
—Tkt Editor. 


jority of our planes base on board ship 
and operate over the sea. 

This major fact cxerU considerable 
influence upon Ae design factor of Ae 
airplane. The daily operating routine 
on board Ae carriers Sttratoga utiiLtx- 
ington, in which squadrons of so-eallcd 
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land planet take off from the carrier 
declu, perform their allotted battle tac- 
tics against planes and ships disUnt 
from shore and the carrier decks, and 
upon completion, return and alight on 
bwd, illustrates more clearly than 
words the true story of naral aviation 
development. The fact that such opera- 
tions are carried out with continuous 
success almost daily, far distant from 
shore or any suitable landing place, 
placing almost sole reliance in the re- 
liability of the airplane power plant, 
bespeaks of itself a standard of en- 
gineering reliability and perfection that 
one scarcely appreciates, so common- 
place has it beconte. In tliis respect, 
the airplane follows the automobile. It 
is not so many years ago that the auto- 
mobile was anything but a reliable form 
of transportation. Its short-comings 
were numerous. Today we place de- 
pendence upon it as an assured means 
of transportation throughout our daily 
life, and scarcely bother to ponder the 
reasons why. 

A FEW years ago the airplane engine 
was basically unreliable as com- 
pared to modem standards; conse- 
quently the airplane was basically a 
dangerous machine. Hardly a pilot of 
those days wlio has not experienced one 
or more forced landings due to engine 
trouble. Today, airplanes nose their way 
across the slcy, over sea and plains, 
with the methodical constancy of one’s 
own heart beat. Such air achievement, 
simple 08 it may seem, deservedly ranks 
with the great scientific accomplish- 
ments of all times. It is a fine testi- 
monial to the brains and courage of the 
American engineering profession. It is 
fitting that in an article of this kind we 
should pay homage to tiiose early fliers 


and engineers whose faith and per- 
severance have made aviation what it 
is today. Many paid the price of pi- 
oneering with their lives or fortunes. 

It is an interesting commentary on 
the design ability of the aviation 
engineers to note that as the airplane 
engine has improved in performance 
throughout the years, it has likewise 
improved in reliability and durability. 
For example, a few years ago, a Navy 
service engine of a given piston dis- 
placement was rated to develop 3.50 
horsep«iwer at 1800 revolutions per 
minute. Today the same basic engine is 
capable of 500 horsepower at 2200 
revolutions per minute and with a 
greater degree of reliability than ex- 
isted in the 350 horsepower engine. 
Another engine which was originally 
rated at 525 horsepower is today a 650 
horsepower engine. 

Of far-reaching importance in i»b- 
taining added performance with the 
same or better standard of reliability, 
has been the improvement made in 
fuels. It can be said with a fair degree 
of accuracy that for a given piston 
displacement, the power output has 
been increust-d some 40 percent in 10 
years. Of this -40 percent increase, it is 
estimated that from 10 percent to 15 
percent can he credited to better fuels 
available. Our oil companies arc in- 
itially air-minded and have contributed 
a very important part in making the air- 
plane better and mure useful to us all. 
It is my opinion that the succeeding 
years will be as prolific of development 
as has been the past. 

As stated by an eminent engineer, 
“The price of progress is trouble,” and 
to “trouble” may be added: dollars. 
Both Uie automobile and airplane in- 
dustries have maintained a rather con- 


servative engine development policy. 
No radically new theory has been forth- 
coming. The accepted service engine 
of both the automobile and the airplane 
still operates on the old basic conven- 
tional Otto four-stroke cycle. Concentra- 
tion has been placed upon perfecting 
this type. Compression ratios have been 
increased gradually, comparable to the 
improved fuels available. The various 
systems of the power plant upon which 
power-producing elements are ever de- 
pendent — the fuel, ignition, cooling, 
lubrication, and transmission systems — 
have been greatly improved. Today the 
modern automobile and airplane p<iwer 
plants are gradually reaching the high 
point of development and perfection, 
approaching the limilations of the basic 
type. 

HEN we consider development, 
there arc two courses to pursue. 
They are parallel and closely allied, 
but in reality they ore distinct in them- 
selves. One wc may label as normal en- 
gineering improvement, the other one 
srienUfic research. 

Normal engineering improvement is 
carried r>ut continually by both the 
automobile and airplane industries. 
This year’s car is better mechanical- 
ly and iherinodynamiually than last 
year’s; incidentally it is a t»etter value. 
Likewise this year’s Navy fighter is a 
little better and a little faster than last 
year’s. The boards of directors of the 
automobile industry decide how much 
improvement is necessary to stimulate 
sales. In the aviation industry, the 
Army and Navy to date constitute the 
largest individual buyers of aircraft. 
The airplane industry has not enjoyed 
the large and steady profits of the sister 
industry. If the Government would have 
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improved eirpUnee, it moat of iuelf p«y 
for euch improvement. ■»' 

nnally approprUtee about 2,000,000 
doUara to the Navy for thia purpoae. 
Thia amount ia broken down and aub- 
divided to take into account every 
ali^t part of the airplane from pro- 
peller to rudder. Approximately one 
fourth of thia amount ia uaually allo- 
cated apecifically for power plaint im- 
provement. The initial purpoae for euch 
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cotnbuation engine, fiy the aanM token 
it ia feh that the time haa arrived to 
aupplant old with new ideas in aviathm 
power-pknf dsvek>ptnent 
There k no lack of ingenuity on the 
part of the engineering profeaaion, nor 
k there a desire to rit ^k and avoid 
the coat and trouble of progress. Vaii- 
oua reputable engineers throughout the 
land and abroad have formulated their 
ideas, but simply lack the capital with 


DtcEiinEii V' 

fat the thrill of goiag fast. AutoaMbila 
racing, motor boat racing, and afrplane 
racing became a new uid absorbing 
fmn of sport and reereatioa. Unlike 
ot^ fwms of qtort where personal 
aUU and physique of the oonteatant ate 
controlling factors, power racing ia a 
test, not only of the operator, but of 
the designer as welL It is in reality a 
race of engineering design wiu. 

Eqniuble competition develops per- 
fection. Without competition the design- 
era are inclined to become complacent 
and contented with their offerings to the 
engineering art The designer knows 
better than anyone cite the inherent 
weakness of the man-made machine. 
The effect of competition haa psycho- 
logical as well as material aspects; 
Power speed racing, in which the child 
of the designer’s mind is pitted agaiiut 
that of an^er, awakens him from his 
prosaic mathematical point of view and 
tempts him to trust the gods just a little 
in the hope of winning. The racing 
machine, whether it be automobile, mo- 
tor boat, or airplane, becomes a sort of 
stimulated robot. 

TT k clearly recognised that the Navy 
JL cannot of itself act as a promoter of 
airplane racing chassis. At the same 
time such races as the Schneider 
Trophy, Thompson Trophy, and others, 
achieve their objective — aviation devel- 
opment — by resorting to man’s inherent 
sporting instinct to stimulate mechani- 
cal and aeronautical skill in the effort 
to make the airplane better and more 
useful to manki^. It k a means best 
suited to pull out into the open a prac- 
tical thesk from scientiSc laboratories. 
As such, the Government would be 
short-sighted if it remained aloof. 

By reviewing the record of the 
Schneider Trophy Races, it k interest- 
ing to note that in 1913 the race was 
won at a speed comparable to the ordi- 
nary highway oruking speed of today’s 
automobile, that is, 45.75 miles per 
hour. Few ia those days could imagine 
that in 16 years’ time it would be pos- 
sible to develop an engine and airplane 
capable of spe^ in excess of 300 miles 
per hour. It k significant to note that 
the stimulated racing performances of 
1923, 1924, and 1925 now find duplica- 
tion and application in the fully loaded 
and accepted combat plane of 1931. 

It k the earnest It^ that Congress 
will see fit to entrust to the Navy 
such funds as they deem proper to en- 
gage in progressive seientifio research 
whh the American aviatfam faidustry. 
Through such action bn the part of the 
Govermnent^ Anvmicaa aviation, in its 
emfacty, cab auiid will develop the best 
diat miui ean devise, and in the end 
imiKe the. airplane faierearingly oak 
fill nee only to our national defense 
and to cominereo, but to mankiiMb*fai 
gencrab 



expenditure k to make our naval air- 
craft in their entirety and of all types, 
more effective as weapons of our na- 
tional defense. Development under this 
category k predicated upon the basic 
design consideration of obtaining added 
performance with the same or better 
standard of reliability and durability. 

A merican commercial aviation ben- 
i- efits greatly by this development 
work. Many of the improvements peri- 
odicaUy accomplkhed for the military 
forces find resultant application in 
commercial aircraft. The degree of im- 
provement obtained k predicated pro- 
portionally to the amount of funds 
available for such specific purposes. 
The point of saturation of the design 
ability of the American aviation engi- 
neering profession has not been ap- 
proached. 

Neither the ayiation industry nor the 
Navy has enjo;^ the privilege of en- 
gaging direedy in scientific research as 
such. By scientific research k meant 
the developinent of new and untried 
engineering ideas. It k recogniaed that 
to increase the effectiveness and useful-; 
ness of the airplane, it must go faster,, 
and its engine must weigh leas fUT' 
horsepower developed, must be amaUer- 
in frontal area, and must bum leaa fuel.; 
Notwithsunding the enormoua presUge 
now enjoyed by the steam locomotbe 
aa. n meana of transportation, progreaa 
hqa decreed that it must give way to 
sometUag sew and better in die form of 
the el^fe^l 


which to design, lest, and build. For 
example, Mr. Ricardo of Great Britain 
advocates the sleeve valve engine as a 
practical means for greatly increasing 
the B. M. E. P. over that obtainable 
with the conventional poppet type en- 
gine. Others advocate tiie revival of the 
two-cycle type, whereby it may be pos- 
sible to increase the power output per 
cubic inch of pkton diipl^ment 
twofold. Others advocate laying the 
cylinders paraUel to the longitudinal 
axk of the airplane, thereby greatly 
decreasing the frontal area; others ad- 
vocate the specific design of an engine 
to lay within the wings, not to mention 
the development of the airplane Diesel 
engine, and many others. 

T O confront these men with the de- 
mand that they produce, on the first 
attempt, something the equal of or bet- 
ter t^n a perfected type, k an un- 
reasonable requirement, llie path of 
engineering Di^ess k not so simple. 
The price of dnelopment of the Ger- 
man Diesel migiae is readily expressed 
in terms of years pf time and in mil- 
lions of don^ trial and re-triaL 
From the b^inning of time, man 
has. delighted in dncjia of skill, wbadier 
it be physical ooahfi* business sagacity, 
athletk conteam, oy pure raejng. With 
the advent of the gseoline ongbie faito.^^ 
our deily Iff*) • conception of dm 
term “spe^ wa# avoKed. Ou eon- . 
ventlonal aq t oax ^l e increased in meed 
akmg thei hl^^way 15 mifea an hour 

to 6^ TO, aM more. Most of ue-deli^t 



SPEEDING UP RAILWAY FREIGHT 


A n improved type of conUiner for 
^ railroad freight u»e which doeit 
away with the use of cranes fur 
loading and unloading has just hccn 
put into service and will go a long way 
to assist the railroads in handling small 
shipments economically. This smaller 
container is largely dependent (or its 
success on a cleverly designed gondola 
car, the invention of Mr. G. C. Wood- 
ruff, Vice-President of the L. C. L. Gir- 
poration, which leases equipment to the 
railroads. In this car the sides drop in 
sections which permit the containers to 
be removed sideways by means of lift- 
ing tractors. Each section of the side of 
the car forms a bridge or gangway in 
connection with the fixed platform of 
the station. After the containers are re- 
moved from the ears they 
can be loaded by the trac- 
tor onto a trailer for trans- 
portation to the consignee's 
premises or hauled directly 
to an exchange distributing 
station. 

The containers them- 
selves have a capacity of 
426 cubic feet. They mea- 
sure 7 feet 2V^ inches in 
width, 8 feet 2 inches in 

Balk freight may be btok- 


height, while the length is 
9 feet inches. Eyes and 
straps are provided so that 
they can be lifted if neces- 
sary. The containers weigh 
about 3000 pounds each and 
have a carrying capacity of 
from 7000 to 10,000 pounds. 

The container is used in 
two ways as follows: First, 
for transportation from one 
xhjpper to one consignee 
where the shipper has 
enough tonnage to warrant 
using containers; second, by 
consolidators who substitute 
themselves for the individual 
shipper or consignee and by 
gathering up a large number 
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own place of business 




process of lowering the tectional sides 
« car is simple. Each forms a gangway 

jj of small packages produce a container 
load very near tlic maxittiiim, and act as 
distributors at the point of destination. 
For express shipments small containers 
are ideal as a whole car load of con- 
taim‘r.<i can lie emptied much quicker 
than can an express car, and two gon- 
dola cars with containers have a carry- 
ing capacity equivalent to tliat of three 
express cars. 

Freight for separate stations can be 
plac ‘ Ts whicli can be 

drawn off with a minimum loss of time. 
This time loss is considerable with the 
usual ‘"way freight” method of hand- 
ling. The container cannot be opened 
hil ‘ ■ ' ! car. It is either 

locked or sealed prior to being put 
on the car so that theft is well nigh 
impossible; therefore claims for dam- 
ages are practically eliminated. 

Tills plan of transporting merchan- 
dise seems to afford an excellent means 
of meeting motor truck competition 
which is making such inroads in both 
the freight and the express bosinesaes. 
In the comparatively few months that 
the containers and special cars have 
been in use, their number has increased 
rapidly. The cart and containers were 
fabricated at the Berwick, Pennsylvania, 
plant of the American Car and Foundry 
Company vrim the writer of these lines 
recently sairtham tinder construction. 
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The Stony Gorge Dam which itorei op a wealth of hae all the potentialitJee for the production of Inxuri- 
watar for the Orland Project, California, and thu* ant crope and the conecquent proeperity of faraere 


MAN-MADE OASES IN AMERICAN DESERTS 

By DR. ELWOOD MEAD 

Commliiloner, Bartiu of KecltnetloB 


T his year the Subcommittee of the 
House of Representatives on Ap- 
propriations for the Interior Deport- 
ment spent a large part of the summer 
in the far West, studying the operations 
of three bureaus of the Department: 
Reclamation, Parks, and Indian Affairs. 

“Why are you doing this?” one of 
the members was asked. “Is it a junket 
or is it preparation for an economy 
program?” “It is neither,” was the re- 
ply. “It is preparation for an efficiency 
program. We need first hand knowledge 
of conditions.” 

For many years the Interior Depart- 
ment has b^n the prbcipal settlement 
and development agency of the country. 
As custodian of the public domain, wiffi 
its potential farms and mines^ it held 
the door of opportunity that attracted 
the adventurous and enterprising. When 
settlement reached the arid region where 
irrigation is necessary to grow crops, 
then the water of streams rather tlum 
the land in their valleys became the im- 
portant resource. Whoever contndled 


the water controlled the use of the land. 

This was a new idea to people whose 
ancestors came from rainy, foggy Eng- 
land. It took a half century to under- 
stand its significance, and public opinion 
is not yet fully informed of the impera- 
tive need of water conservation or the 
great national benefits received each 
year from the diversion and use of 
streams. 

AS population has increased, the de- 
XM. mand for water has increased and 
the controversies over the ownership of 
streams have increased in like measure. 
The West needs above all things plans 
and policies for conserving and using its 
large rivers. That need is becoming 
acute by die growth of cities. Qierry 
Creek once furnished all the water Den- 
ver needed. Denver authorities filed on 
Cherry Creek and were content Farm- 
ers filed on the water of South Platte 
River on which Denver is located. Wheqi 
Cherry Creek was exhausted, Denver 
had to go to the monnuins and tunnel 


through them to get the water its people 
must have. The water of City Creek was 
once sufficient for Salt Lake City. Now, 
however, a dozen streams contribute to 
its water supply. San Francisco and 
Oakland once depended on storages in 
the surrounding hills. Now they have to 
go to the high Sierras. 

With rare exceptions cities can pro- 
vide their own water supplies, lliey 
have wealth and the necessary organi- 
zation, but with irrigators it is different. 
They have neither the money nor the 
credit required to build the storage and 
diversion works n^ed to conserve and 
use the important rivers of the arid 
region. Outstanding examples are the 
Hoover Dam and All-American Canal 
now being built at a cost of 165,000,000 
dollars to regulate and make possible 
the use of the Colorado River. Henee, so 
far as reclamation was concerned, the 
investigation of the Committee was con- 
fined to Federal irrigation projects, com* 
pleted, under construction, and pro- 
posed, 20 such projectt being visit^ in 
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the course of the trip. Some of the 
economic and engineering results of the 
Federal reclamation policy, as found by 
the Committee, are summarized as fol- 
lows; 

The area irrigated in 1930 with water 
from Government works was 2,790,856 
acres, and the area cropped was 2,805,- 
460 acres, producing crops valued at 
119,661,820 dollars. Since water was 
first available in 1906, the cumulative 
value of crops grown on land irrigated 
from Government works is 1,761.929,- 
500 dollars, which is about seven times 
the amount the bureau has expended 
to date. In 1931 there were on the pro- 
jecu 40,354 irrigated farms, witli a 
population of 165,956 ; 213 cities and 
towns, with an additional population of 
472,723; 688 rhools; 724 churches; 
and 120 bank dth deposits of 134,261,- 




170 dollars and 226,014 project and non- 
project depositors. 

What has been achieved by the bureau 
and the water users on the Federal irri- 
gation projects is an indication of the 
economic importance of irrigation in the 
development of the West. A tremendous 
change has taken place in the West dur- 
ing the past half century in its attitude 
toward irrigation and its relation to the 
welfare of this section of the country. 

The activities, the hopes, and plans 
of the arid states of 50 years ago were as 
unlike those of today as the covered 
wagon of that period is unlike tlie auto- 
mobile of ttnlay. A few illustrations will 
show this. Clicyenne in 1880 was, as 
now, the capital of Wyoming. It was 
also a center, probably the chief center, 
of the range stock industry. The domi- 
nating idea was that no life was so 
alluring as to range cattle and sheep 
on the free and unrestricted public do- 
main. The grass eaten by the flocks and 



On dm Minldolm PtnJwt, in Idaho. The vppvt photograph fidd of sugar heats irrigated by means of ditehts of flowing 

illMtrates tha chancier of the land that is redaimedi a sac- water. It is to be noted that tfab cron does net compete with 

don of the demit covered with lagabtwh. In tha center u a tiioea of tha aast. Mow: Thorov^ibnd dhaap in alfalfa 



herds cost nothiu. There vu little pi«* 
vkion for winter feed. If eayone realised 
that the grass could be destroyed by 
over-stocking and that the i^ns^ 
could sanrive only by combining it with 
irrigation, be kept it to hbnself. The 
universal desire was to keep conditions 
and their business unchanged. 

Julian Ralph, seeking facu for his 
book "Our Great West,” came to Chey- 
enne, was told by one of the leading 
stockmen that irrigation and farming in 
Wyoming were impossible, that only de- 
luded visionaries advocat^ it, that Wy- 
oming was suited only to the range cat- 
tle business, and that those who talked 
irrigation would spoil a horn without 
making a spoon. Today Wyoming ha* 
one of the best administered irrigation 
systems of any arid state. Irrigation 
saved the livestock industry and no one 
works harder fur more canals and more 
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shrunk to 6,000,000 dollars. The great 
Argo and Grant smelters at Denver have 
bem tom down. There are no others to 
take their place. The processions of ore 
trains that once came out of the rich 
canyons of Boulder Creek and the 
Platte and Arkansas Rivers are gone, 
and hundreds of miles of railroad tracks 
have been tom up and carried away. 
The leading railroad from Denver to 
I.eadville luw been abandoned. If in 
Colorado there had been no other re- 
source to take the place of the declining 
minerals, if some other profitable em- 
ployment for labor could not have been 
found, Denver today would be a de- 
cadent mining town with grass growing 
in some of its atreeto as it does in Lcad- 
viUe and Cripple Creek. 

The resource was there. It was the 
water of it* streams replenished from 
the snows on its mountain summits and 





dia wonderfully fertile sidl of the vid- 
leys which bonier those stteanu. To- 
g<^er they have created an agrieulturBl 
industry giving employment to more 
people and yielding more certain and 
larger returns than the mines ever did. 
Denver has become a center of produc- 
tion of crops requiring intense culture 
and having high acreage value. The 
Rocky Ford cantaloup a^ the Greeley 
potato are known in the markets of 
every large city. As a result, the dis- 
mantled smelters have been succeeded 
by beet sugar factories. One of the 
largest creameries in this country is in 
Denver, and the value of the dairy prod- 
ucts of Colorado has grown in 30 years 
from less than 4,000JX)0 dollars to 
nearly 23,000,000 dollars. Meat packing^ 
plants and canneries for fraits and 
vegetables rival those of the large cities 
of the Middle West. Water has replaced 
gold and silver as the mineral of first 
importance in this state. 

^HE experience of Colorado has been 
X repeated in every state where the 
mining of gold and silver was once im- 
portant The gold and silver output pf 
Montana in 1900 was over 13,000,000 
dollars. By 1930, it had shrunk to less 
than 4,000,000 dollars. The returns from 
the gold and silver mines of Washington 
in 1930 were less than one tenth of 
what they were in 1900. The Comstock 
Lode in Nevada turned out in 20 years 
bullion worth 278,000,000 dollars. To- 
day the costly homes and business 
houses of the city it created are ruins, 
the great mine is worked out and noth- 
ing Tike it exists in any state. 

Gold is not renewed when the mine 
is worked out ; the miner must look for 
a job elsewhere, and the store and the 
boarding house have to migrate with the 
worker and bis wages. This situation 
has been saved wherever irrigation was 


reservoirs than the cattle and sheep 
owners of Wyoming who in summer 
pasture their stock on the public range. 

In place of mines, like the Comstock 
in Nevada, the Little Pituburgh in 
Colorado, or the Ontario in Utah, we 
have great irrigation projects like Im- 
perial Valley in California and Yakima 
in Washington. We have power projects 
like the Southern Califm'nia Edison in 
California, and the Idaho Power Com- 
pany in Idaho. One pumps water to 
brigate thousands of acres, the other 
provides electricity to light 10,000 fam 
homes. We ore creating a new industrial ^ 
empire hosed on the conservation and ' 
uso of water. 

Statistics are tiresome, but they show 
aa oozing else can how the collapse of 
the West, Areatened by the decline in 
mihli^ . averted by the growth of 



faniiD& In 1900 the gold and 
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poMiUe, i^ere tbe oiiner could »hilt 
Iron diggiag the precious metals to dig- 
1 ^ canals to divert water and reclaim 
des^. Boise, Idaho; Phoenix, Arizona; 
Yakima, Washington; and Denver, Colo- 
rado, are only a few examples of the 
prosperous transition from mining to 
irrigated farming wrought by the con- 
servation and use of streams. 


a river is diverted and the arid, 
V/ sunburned land below the ditch is 
subdued, there are employment and in- 
come. Irrigation not only brings the 
surest return of any form of agricul- 
ture, but the water on which it depends 
is renewed each year. It will last as 
long as snow and rain fall dnd rivers 
run. Complete development of the West 
could, however, come only through res- 
ervoirs to store floods, and the cosily 
regulation of large rivers. This task was 
too great for the individual or group of 
individuals. It was beyond the resources 
of the undeveloped states with their 
shrinking income from mines. Federal 
reclamation was born to meet a national 
economic need and a crisis in the busi- 
ness and industrial life of the arid 
region. 

Starting in 1902, the Reclamation 
Bureau took over works Itegun by over- 
sanguine and inexperienced pioneers. 
It became a rescue agency. The Salt 
River project in Arizona ne^ed a reser- 
voir to store its floods; the Government 
spent 12,000,000 dollars and built the 



A pioneer of the new day irrigates Ms garden, the water soaking into tha 
parched soil, the desert just beyond. Klamath Project, Oregon-Califomia 



An irrigatsd, hoeltliy orchard prodneos aa aboiidaiica of fruit where perhaps 
ooly sotkbruih grew a faw yaors ago, on tha Grand Valby Project, Colorado 


great Roosevelt storage work and re- 
built the canals and laterals. Marooned 
•ettlera on the Yakima Valley in Wash- 
ington were out of money. Their canal 
'•'•t upiiiUied. 'Hiey lacked means of 
brnroiiihigf Government took it 
ovet^ ejpetn 23,000,900 ^llart, built four 
tesir^]^ ^ U. liailding the fifth. 


which is badly needed, this year. The 
same kind of development has gone on 
in every arid state. What has bran the 
result? This extension of irrigation has 
saved these sUtes from grass-grown 
streets, declining population, and bank- 
rupt railroads. In the 10 years from 
1920 to 1930, the carload ahipmenu of 


fruits and vegetables from Arizona in- 
creased from 1615 to 16,835. 1'he value 
of fruit produced in 1899 was less than 

97.000 dollars. By 1929 it had grown to 

3.952.000 dollars. 

In Washington, in 1*109, tlic orchards, 
nearly all irrigated, turned out 2,672,- 
000 bushels of fruit. In 1929 this had 
grown to 26,656,000 bushels. This ex- 
plains why the nearby mining towns 
were not abandoned. The value in money 
of tliese orchard products and small 
fruit in 1899 was less than a million 
doUars; in 1929 it was 50,625,000 dol- 
lars. In Idaho the value of dairy prod- 
ucts has grown in 30 years from a little 
over a millicjn to more than 17,000,000 
dollars. A similar record of increase in 
value of the products of irrigated farms 
is 8hov.-n by every arid slate. Those 
products require skill. They give good 
wages to labor. 

Few in the East realize how much 
irrigation has contributed to the income 
of their factories and to the payment 
of interest on the stock and bonds of 
transcuntinentai railroads. Thia support 
is needed now and will be increasingly- 
needed in the future. The continuation 
of irrigation development as a national 
policy insures the progressive growth of 
every westergj City, with aU that dds 
connotes in-^0ie econi-mic life of the 
Nation as a "whole. 


POLAND BECOMES A MARTTIME NATION 


By JACQUES BOYER 

T he famous Polish corridor, for- 
merly having as its only outlet to 
the Baltic the Free Gty of Danzig, 
now has a large bay-window, an all- 
Polish port, looking directly north upon 
the freezing water of the Baltic ^a. 
This corridor had long been a bone of 
contention between Germany and Po- 
land. Now, with Danzig and the new 
Polish port, Gdynia, it promises to be- 
come a powerful rival of its European 
maritime comjjetitors. 

For over five centuries Poland has 
been dreaming of and mapping out a 
route to the sea— a route which would 
enable her to build up a merchant 
marine — but her ambitious wish re- 
mained only a mental picture until after 
the World War brought devastation and 
bloodshed. The Treaty of Versailles 
gave Poland the opportunity to carry 
out her plans and ^e can now send 
her products out to the cities of the 
world through her own port The prob- 
lem of laying out this port has not been 

cess is equally due to the far seeing 
men of Poland and to the French capi- 
talists and engineers. One without the 
other would have been futile, and the 
Danzig bay-window would still be 
nothing but a blue print. 

T he ink on the great Versailles docu- 
ment was hardly dry, when, to the 
discomfiture of the German Imperial- 
ists, the Allies sliced off a portion of 
East Prussia and handed it over to 
Poland with the recommendation that 
she use it for peaceful trade. She was 
also given the right to use the port of 
the newly created Free 



General view of the bay and part of the new city of Gdynia 


tic Sea. Technical studies of several miles, form natural wind break 

sites were made. The small fishing vil- against stn north and northeast 

lage of Gdynia, some 12 miles north- breezes com to this district. Thus 

west of Danzig, was finally selected the enginee: >uld plan for a safe 

as the most appropriate location for harbor for i ips. Other water 

possible 

tions of the surrounding territory. All future expa: n of the port as the 

about the fishing village was a vast establishmen if new industrii 

semi-swamp country with the few towns make jh a harbor necessary, 

patches of higher land rising not more It took Polii politicians three years 
than a few feet above sea level. to decide on the location and to s'^ 

This entire territory is cut into two the contract. The engineers bad their 

sections by a small stream some 4500 plans ready and os early as 1921 the 

feet long and at some places 30 feet in Diet voted necessary credit for the con- 

depth. There is no great danger of the struction of a pier over 1312 feet long, 

port being filled up by earth brought But there were teclmicai difficulties and 

down by the torrential rains because the many consultations. Finally, after many 

hills which form the watershed for the discussions with French, Italian, and 

stream are low and the current is not English firms, on July 4, 1924, Joseph 

rapid. These same hills, together with Kiedron, then Minister of Commerce 

the peninsula of Hel, 21.7 by 1.5 and Industry, signed a contract witli 

the firm of Schneider 


City of Danzig. Then 
a new problem arose 
upon the discovery 
during Poland’s strug- 
gle with Soviet Russia 
in 1920 that Danzig 
could not be used by 
Poland for military 
purposes. After more 
delay and more con- 
ferences the matter 
Was adjusted by the de- 
cision to create a new 
outlet to the sea. 

So in 1921 Poland’s 
problem was to find a 
sttitaUe spot for a port 
on the narrow strip of 
land allotted to her on 
the' shores of the Bal> 



The Poet of Gdynia, on the Baltic, in ttUdofl to nearby cou n triss 


Hersent and Societe de 
ConstrucUone des Ba- 
Ugnolles in which the 
latter assumed the re- 
sponsibility of super- 
vising the whole task. 
The contract has been 
modified somewhat dur- 
ing (he construction 
in order to meet new 
and unforeseen condi- 
tions. In its original 
form, the contract 
called for the construc- 
tion of a mole or jetty 
on tho northeast sec- 
tion 2427J feet long; 
a breakirater and a 
second mole 4039; and 
18,553 feet respective- 


384 
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Manlul PaMkMd BmIii. om of th. lewal dut h«v« bc«a conKtucttii in the 
pert to teke care of the VMMlt of largo naval, commarcial, and fiahing flaott 


ly; c pier-head from 26 to 32 feet in depth meaaurc from 27.8 to 41 feet high and 

and 10,166,000 square yards capacity, from 19.6 to 59 feet long, and are di- 

The enterprise progreaaed with re- vided into compartments by transverse 

markable rapidity because of modern bulkheads. These caissons were built 
engineering and favorable local con- on sandy ground only 35 or 40 inches 

ditions. Two methods were chiefly em- above the sea level, lying on their sides, 

ployed in the construction of breakwater with Ixittom ends turned towards the 

and jetties. The first used was the water. The engineers usrsi a very in- 

veil known method of “joined piles” geninus method to float the completi 

filled whh stones to support a solid caissons. The sand was gradiiall; 
barrage; the titlter method called for washed away from under them unii 
the construction of reinforced concrete they sttsid upright and floated into Uu 
caissons. The foundation of the walls sea by themselves. They were then 
of the piers were constructed of sheet- towed to tlieir designated place, filled 
ing piles in shallow water and concrete with water, and sunk. Later the water 
caissons in deep spots. was juimped out and they were filled 


T he first work was started on the 
northern mole which follows the line 
of the Oksyvia Hills. This jetty is of 
frame construction, it having been 
found that the wood would resist de- 
terioration due to the scarcity of ship 
worms and devastating mollusks in the 
Baltic Sea. The first two 26-fopt piers, 
namely the northern basin and the coal 
basin, are constructed from ordinary 
piles with casings of sheet-pile. Over 
these is built the superstructure of re- 
inforced concrete. These piles are from 
9A to 11.9 inches in diameter. Some 



Tho manner in which caissosu wrae 
constructed on the shore, washed 
into the water, floated, and sunk 


with sand. The superstruc- 


large enough for a siaeable fleet 
As the traffic of the port of Gdynia 
increased rapidly, the Polish govern- 
ment in October, 1928, provided for the 
construction of a greater port These 
new facilities are s^eduled to be com- 
pleted in 1934 and include a new basin 
10,625 feet across with piers from 20 
to 32 feet in depth. The fishing port 
mentioned above will be further de- 
veloped by deepening a present canal. 
This is being constructed jointly with 
Caecho-Slovakia and will be used by 
that country as well as by Poland. 

It is estimated that at the end of 
1933, Poland wiU be able to handle 
through this port a vast quantity of 
merchandise. As a matter of comparison 
we note that Havre, with all her im- 
provements, has a port of only 11.18 
miles and Marseilles has one of 13 
miles, while Gdynia bos 74.5 miles 
completed and in 19.33 it will exceed 
93 miles. 

T he increase in Gdynia's shipping 
tonnage is phenomenal. In 1924, 
only 24 ^ips entered her port, with a 
tonnage of 14,352. In 1927 there were 
530 ships with a tonnage of 432,9.39; in 
1929, 1500 ships entered the port with 
a total tonnage of 1,445,288. This year 
the tonnage will far surpass 2,000,000. 

The important products which pass 
through the port of Gdynia include rice, 
chemicals, minerals, tobacco, shell for 
buttons, herring, and similar commodi- 
ties. Poland exports through the city 
a great deal of wood, cement, and eggs. 
There are vast modern cold storage 
plants to take care of the perishable 
food stuffs. For the coal brought from 
the Silesian mines, there is a separate 
basin which alone can take care of 
1,694,000 tons at one time. 

At this writing the little village of 
Gdynia has developed so rapidly that 
it has a population of 30,000 and mod- 
ern homes, schools, and theaters. Po- 
land has the vision, the capable men, 
and the capiul (portly French) to back 
her future maritime expansion. 


are placed in vertical positions and 
othms at an angle so that the structure 
may better wimtand the pressure of 
sand and watmr and the agiution 
caused by vessels. The concrete super- 
stnioture consbts of a borixontal slab 
built on the tep of the piles. Vertical 
Concrete walls rise from the sea and 
ore erswped by a granite structure. 
The slabs ore filled with sand up to 
tbeir crown. . 

' The east mole, the south mole, and 
the bnndEWiler, dso piers 8, 9, 10, and 
1^ ate huift npon mdanns of reinforced 
etd^ereie pbCed one above the other 
dflnt bed rvolt had all are filled with 
.seyeraf trials, a uniform 
type df eaisiieh waa adopted. They 


ture of reinforced concrete 
was then built over them in 
the ordmary manner. 

The military port, which 
was built before the com- 
mercial port, consists of a 
basin 984 feet square situ- 
ated near the end of the 
northern jetty. These works 
were constructed between 
1926 and 1928. On the 
south side of the commer- 
cial basin, the contractors 
have undertaken the con- 
struction of a fishing port 
For this there is a Jetty of 
981 feet and a mole of 328 
feet, thus crating a basin 



HAS FOREST CONSERVATION 


T he condition of the timber and 
lomber induitriea ia perikxu; in 
fact, it if offlinoua. 

In timber ownerahipt and the timber 
and lumber indiutriea $10,000,000,000 
are invested, and they ordinarily furnish 
employment to hundreds of thousands 
of men in regions which offer no other 
industrial employment. The lumber in- 
dustry has bMn in depression during 
much of the past decade, the present 
crisis being only an accentuation of its 
particular troubles by the general de- 
pression. Lumber stocks are 
excessive and yet lumber 
operations are 50 percent 
less than in 1929, with the 
result that 150,000 men are 
out of work. Lumber pro- 
duction and consumption 
are at the lowest level in 
half a century. At no time 
in the last decade has lum- 
ber production been as much 
as 60 percent of the in- 
stalled capacity. 

•T^HIS overcapacity has re- 
X suited inheavy and nearly 
continuous overpnxluction. 

The 1929 census determined 
the production of 1167 saw- 
mills which cut over 5,000,- 
000,000 feet annually, as 
over 26,000,000,000 feet, or 
70 percent of the total cut of 
36,000,000,000 feet. These 
mills — about 6 percent of the total — 
could readily have produced more lum- 
ber than the toul consumption of the 
United Sutes in that year. 

Lumber prices of some of the prin- 
cipal species are today about where they 
were a quarter of a century ago. The 
»age wholesale price for all species 
IS $16X4 a thousand feet in 1906 and 
$22 in 1930, with almost continuous 
further declines -since the middle of last 


CREATED A FALSE ALARM?* 

By WILSON COMPTON 

S«crat>r]r-Maatgtr. Natlonsl Lumbar Msnutactarsra AssoclstioB 

building is only a third that of three has a timber stand officially estimated 
years ago. at about 35,000/100,000 feet. New En- 

Present and prospective timber sup- gland forests generally are now compe- 
ply and. present and prospective timber tently reported as growing more tim^r 
no^B have been a prolific source of than is being currently utilised (al- 
controversy for nearly half a century, though of course not as much as is 
The present generation in America hu being currently consumed in New En- 
gland). 

A quarter century ago 
there were repeated and 
dramatic forecasts of a tim- 
berlesB America within 30 
years. Perhaps the most 
noteworthy result of that 
stream of publicity was to 
inspire a furious and — as it 
has turned out — an untime- 
ly and unwarranted specu- 
lation in western timber. 
Thousands on thousands of 
persons financially of high 
and of low degree bought 
small tracts and large tracts 
of Umber, much of it ‘‘sight 
unseen.” Much of it in iso- 
lated small holdings in the 
mountains of the Pacific 
Coast is worth less today 
than when it was bought 
With the taxes and carry- 
ing charges, thousands of 
been periodically warned of imminent these properties represent a net and in 
“timbCT famine” and “timber shortage.” some instances a total loss to the in- 
The purpose of these predictions has vestor. 

been almost uniformly sincere, con- Again in 1919 official and unofficial 



of former grandeur. A once beautiful forert dev- 
by fire. Snow canted hft. Kaiaier in the badegroood 


“timbCT famine” and “timber shortage.” some instances a total loss to the in- 
The purpose of these predictions has vestor. 

been almost uniformly sincere, con- Again in 1919 official and unofficial 
structive, and courageous. In 8«)me im- forecasts predicted that within ten years 
portent respects, however, their cumula- the southern pine lumber production 
live effect has become destrucUve of would have declined from 30 to 50 per- 


their very purpose. The succession of 


u Ten years later the production of 


published official estimates of naUonal southern pine had declined 10 percmit, 
timber sund for the past half century to about 12,000,000,000 feet annually, 
has been in part as follows: 


year. During the past two years Douglas 
fir prices have fallen 35 percent, south- 
ern pine 33 percent, western pines 30 
percent, and southern hardwoods 40 
percent 

Notwithstanding low lumber prices, 
the per capita consumption of lumber. 
In thtt United Sutes has fallen during 
the hat decade from 500 to about 275 
So far thia year it ia proceeding 
at the rate of .hsf than ISO feet. TMa 
decline h attrf|ii(ad in part to changiag 
•tyha, eiiatoiiu,aBd iqduttrial and h^ 
hf atnndat^ in a Urge part at the 
moaaent, to the fact that reaidential 
*tssftsiy, Aawrfsse ffsu W tih l s i t oe , P.C. 


ACCORDING to present admitted estl- 

iraO 856 billion feet xX mates of timber stand and of lum- 

1896 2,300 billion feet her production at the average annual 

1900 1X90 billion feet rate of cutting for the five-year period 

1905 1,088 billion feet from 1925 to 1929, the timber supply 

- 1911 2,826 billion feet of Washington is sufficient for 35 year^ 

1917 2,700 billion feet Oregon 91 years, California 141 years, 

1920 2,215 billion feet Louisiana 22 years, and Mississippi 26 

years. This is without allowance for the 


In 1880 the late Senator Hale, of extensive new growth of timber, par- 
Mkine, predicted that within 40 years ticularly in the western forests. More- 
thereafter Maine would be barren of over — being merely arithmetiea] — It 
Umber. At that thne the estimate of does not make allowance for the exteht 
timber ttaitd, in Maine was about 6/)00,- to which some of this timber ia eoo- 
000,000 feet Since then Maine has cut nomieally inaccessible. These are ’'the 
nearly 44,000,000,000 feet of lumber and five leading sUtes in lumber prodootioti. 


DECEMBER ^ 1931 


SCIENTIFIC AMERICAN 


repretenting one half of the total lum* 
her production of the United States. 

Even within the last decade there 
have been official and semiofficial proc- 
lamations of “imminent pinch” of tim- 
ber scarcity, and of prospective high 
lumber prices. These and similar state- 
ments, sincerely intended as a stimulus 
to forest conservation, have been ex- 
ploited, amplified, and exaggerated by 
other industries seeking to secure the 
substitution of other materials for wood, 
and have in fact gone far toward de- 
feating the very purposes they were in- 
tended to foster. 

1 WELL understand that this bare re- 
cital of occasional incidents in the 
last half century's history of timber sup- 
ply, conservation publicity, and public 
understanding of forest facts does by no 
means tell the entire story. Nor in men- 
tioning them am I trying to prove any- 
thing except tliat the succession of fore- 
casts during the past half century have 
keen for the most part inaccurate as to 
present fact; unsound as to future im- 
plications: and correspondingly harm- 
ful. I suggest that these facts, and many 
others which might as well have been 
cited, may indicate the timeliness, the 
wisdom, and the probable constructive 
value of a complete and impartial re- 
examination of the facts with respect to 
present and prospective timber supply 
and present and prospective timber 
needs. 

I do not believe that anything but 
good will result from a public under- 
standing of the great difference between 
adequate permanent lumber supply and 
adequate permanent forests. Lumber 
supply is only one — probably the most 
important — of the important purposes 
Ilf forests. It is readily possible to have 
an ample national lumber supply with- 



out having solved the important forest 
problems of maximum productive land 
use and the protective, recreational, 
spiritual, and other values of forest 
growth. The two have lieen unwisely 
and harmfully confused. 

Much of the displacement of lumber 
has been because of the clear superior- 
ity of other materials. Such substitution 
is sound, constructive, and should be 
permanent. But there is reason to be- 
lieve that much of it also has been due 
t<i unfounded anxieties over the con- 
tinued availability of suitable lumber 
supply, unwarranted fears of prohibitive 
lumber prices, and a vague but potent 
under-current of public impression, 
fanned by zealous competitors, that it 
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is rather a patriotic duty to aid forest 
conservation by refraining from the nse 
of forest products. Abandonment of the 
use of lumber for these reasons is un- 
sound and should not he encouraged. 

I am prompted, therefore, to believe 
the public agencies, the forest indus- 
tries and the foresters alike may willing- 
ly unite in a deliberate reappraisal of 
national timber supply and timber needs 
in terms of present facts, unbia^ and 
unfettered by previous pronouncements. 

Until the last decade the principal 
financial motive power in the lumber 
industry has been the appreciation in 
value of standing timber which often 
resulted in great fortunes. During the 
past several years values have become 
stagnant or have declined. The result 
is that vast timber holdings have be- 
come a financial burden on the lumber 
industry. The total privately owned saw 
timber is equivalent to about 50 years' 
reserve of raw material at the present 
cutting rate, whereas a 20-yeaT reserve, 
on the basis of present taxaton, is all 
that a well-order^ enterprise can stand. 
This leaves a SO-year supply that the 
lumber industry cannot afford to carry, 
making it a business liability instead of 
an asset. 

T he present volume of Russian lum- 
ber imports is relatively small; its 
promised future volume is colossal. Its 
importance to the American lumber b- 
dustry is in four facts; first, Russia has 
the largest timber supply of any coun- 
try in the world; second, timber is its 
most accessible and readily convertible 
natural resource; third, the United 
States lumber market is the declared 
chief objective of the Russian export 
program; and fourth, nationalized tim- 
ber, confiscated plants, forced labor, and 
state monopolies in production and dis- 
tribution afford Russia great competi- 
tive advantages which are, properly, 
denied by law to American lumber man- 
ufacturers and distributors. 

The remedy for unfair Russian com- 
petition may perhaps be found b Sec- 
tion 337 of the present tariff law, which 
prohibits the importation of goods of- 
fered under unfair methods of competi- 
tion. Under this section the President 
may suspend the importaUon of goods 
against which unfairness is charged, 
p^ing final determbation of the ques- 
tion by the Tariff Conunission. If the 
law should prove ineffective new legisb- 
tion should be promptly enact^ to 
remedy any undesirable situation. 

Hie (acts that have been presented 
here pobt to five outstandbg needs in 
practical timber conservation; via., de- 
pendable control of lumber produetbn, 
redhetbn in cost of carrying re s erve 
timber, researdi, diversificatbn of pro- 
duction and dbtiibution of forest piod- 
ucis, and pniltoction against unfair emm- 
petition, foreign "and domestic. 
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MODERN COAL FOR MODERN MARKETS 

By ALBERT A. HOPKINS 


T here wa* a time when coal wa« 
juat coal black coal — hard or soft. 
We are greatly indebted to Mother 
Earth for putting the coal into the 
ground and it is up to ua moderns to 
get it out safely and economically. We 
have made great progress in coal min- 
ing in the last decade. The exigencies 
of war and the troubles with labor gave 
the consumer a varying product which 
in time convinced the buyer that there 
was coal— and coal; he became the dis- 
criminating buyer. 

This was the time that opportunity 
knocked at the dtmr of the Pittsburgh 
Coal Company. They are large opera- 
tors having 150,000 acres of bitumi- 
nous coal lands in western Pennsyi- ~ 
vania and 20,000 more acres in Ohio 
and Kentucky. The coal business 
was skk, very sick, and an antidote 
or specific was required. Evidently 
the idd adage about the Unship of 
cleanliness and godliness occurred 
to the astute otkbds. Probably they 
reoieffibered padmged goods and the 
Ford assembly Rne. So the long and 
the short of it ^ ^t the com- 
pany inve^ a ^ew million dollars, 
bas^ on the idea that ^ coal con- 
suming public would rather buy 
dean fuel than dirty, poorly treated 
cod or coal that had never been 
trei^ at aU. They started out with ■ 
a proppsitioR that they would **en- ' 
fbieec^' ooal fo^ the market. Thh ; 

; reqnired ^ aerate and acientific . 
kawledge of the chief uaes and ; 
coaditkHts to adiich the fuel was to 
be put as well as gyut finenclal. 


The whole matter is summarised by 
the company’s president, Mr. Morrow, 
vdio says: “After we had studied our 
markets we formulated our program. 
This first involved the construction of 
combined cleaning and preparation 
plants to dress our product to the user’s 
re(|uireroents. It next reqnired the re- 
construction of our production depart- 
ment to conform to the new standards 
and kinds of output” 

As a result of this decision four me- 
chanical preparation plants were built 
three using the wet process and one 
the dry process. The capacity of all 
these planU is 9,250,000 tons annually 
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of cleaned coal, shsed and mixed to 
individual specifications when required. 
These cleaning plants do three things: 
First, they give a clean and carefully 
graded coal; second, they put out a 
product which meets the chemical re- 
quirements as to ash, sulfur content ct 
cetera; third, they so standardise de- 
liveries that each shall be the same as 
regards physical and chemical proper- 
ties, Thus, coal merchandising has been 
placed almost in the rank and file of 
trademarked breakfast foods or low 
priced sutotnobiles. 

The cleaning plants often serve sev- 
eral mines and the coal is brought to 
them by railroad cars or amisl trol- 
leys but naturally they are located 
at or near one mine to save haolage. 
It was the writer’s good fortune to 
visit the Champion cleaning plant 
about 13 mil« from Pittsbivgh, 
which uses the wet-cleaning prooeas. 

Tho “raw*’ coal, as it is called, 
comes in oars whk^ are emptied by 
a rotary dnmptr that t^es one oar 
at a time and rotate* it so that die 
omtents «re apilled nut over a grat- 
ing, Tlw cold falK on an tqirdn widch 
is designed to hold the coal back 
: until the car ia tOted stdl fai^her, 

; ao that when the Coal fiiM>liy-~fiU< 
into the hof^.undot'^^ifi^l^dhtg 
hreak^ ivQl be ndnimhw4!T%y? 
cara ^ 40 to ^ ^ 

'' can MO** 

. ■ tslfat'gc: c«id ;ot ,a»:pik thcrrf-.Ji ,a ■ 










AO tfa* coal ikippad it niidar tha cnpar* 
vnioii of chamittt who maka coBtUat taatt 


6S-inch lifting magnet which takes care 


of the ‘‘tramp” iron, such as coupling 
pins and links and assorted bolts and 
nuts. This salvaged material is well 
worth saving. The belt conveyor finally 
deposits its load of coal, whi^ is ‘Van 
of the mine," onto a shaking screen 
where the “minus 4-inch coal," as it is 
called, drops diroog^ the screen per* 
forationa. The plus 4-inch coal is car- 
ried on to a second screen where the 
larger pieces of coal are still further 
separated as to sise. The larger sizes, 
plus 6-inch and 4 by 6-inch, are 
shunted on to two parallel shaking 
tables vdiere hand pickers, all experts, 
remove rock and other foreign material 
adiich is thrown down through pockets. 
The larger sizes are not washed as this 
is unnecessary and this coal is run out 
directly on the loading booms which 
dump the coal into waiting cars on 
three of the tracks. 


SCIENTIFIC AMERICAN 

vision is made to avoid any added 
moisture in the coarse sines of 
coal by means of de-watering 
screens, air small unit heat- 
ers, and steam coils located it 
strategic points on the conveyors. 

The fine coal has nu>re atten- 
tion given to its toilet After it 
is cleaned, the fine coal widi iu 
clinging water passes into two 
concrete tanks to allow it to settle, 
the super-natant water being re- 
moved by de-watering elevators. 
A scraper conveyor Ibe dis- 
charges the coal bto centrifugal 
driers vdiich reduce the moisture 
considerably prior to its admis- 
sion to the rotary kiln driers. The 
fine coal is then run through great 
driers heated vdth hot gases and 
constantly rotated. A conveyor 
takes the coal to the mixing and 
loading plant where the cars are 
filled and sent out into the world 
to help keep us warm or to help 
our industries. Ail the refuse — slate, 
rock, dirt, and so on is a total loss to 
the company but a saving to the coal 
consuming public. 

The loading booms have a gate which 
can be manipulated to divert the flow 
of coal from the cars just loaded to 
the incoming empty car. Any size or 
combination of sizes can be delivered 
to the car, thus meeting any specifica- 
tions of the consignee. This feature 
alone cost as much as the average or 
ordinary coal tipple. The shipping derk 
has an elevated office over the load- 
ing tracks. 

The sampling of the product is done 
automatically. On each of the clean 
coal conveyors is an automatic sampling 
gate through which the samples drop 
into a bin from which they are conveyed 
to a gyratory crusher which crushes the 
coal down to ^^-inch pieces. Then about 
10 percent is cut out automatically and 
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this is quartered down still fardier until 
the required quantity is obtained. All 
the samples which are rejected are re- 
turned mechanically to the raw coal 
fed to the plant. 

The dust nuisance seems Inherent in 
the eoal industry but here it is hardly 
noticeable. Everything is concrete and 
steel and die old idea that a dusty plant 
is inevitable has been exploded. In the 
Qiampion plant over 50 percent of the 
wall area is window space. The artificial 
illumination is excellent and the ven- 
tilation is good. The psychological ef- 
fect on the workmen of a light, clean 
plant with fine showers, lu^ room, 
and above all safe condltiona, can hard- 
ly be over-estimated. 

T he dry-cleaning is accomplished on 
a different plan. Gravity flow is util- 
ized as far as possible so that only four 
men and a foreman are requii^ to 
operate the plant. The entire screening 
operation is performed on the top floor, 
and the air cleaning on the floor below. 
Cyclone dust separators remove all but 
the finest dust from the air as it leaves 
the tables. Nine hundred horsepower is 
required to treat 320 tons of coal per 
hour. 

“Enjoyment of poor health has been 
so fadiionable in the bituminous coal 
industry" says Coal Age “that it is 
not always easy to distinguish be- 
tween chronic invalidism im hypo- 
chondria." The companies that are midt- 
ing outstanding progress in building for 
permanent gains are doing so by intel- 
ligent and sound management, plus 
coal sales engineering and the mod- 
ernization of both mines and treating 
plants. The Pittsburgh Coal Company 
has done what the industry as a i^ole 
must do eventually and their great suc- 
cess was gained only by painstaking 
scientific research and is a tribute to 
the potency of the research laboratory. 


W HAT about the coal waiting for 
its bath? The tubs and the mas- 
seurs are all ready. The minus 4-inch 
coal, separated from its larger brothers, 
is stmred in bins at the time of separa- 
tion and is now uken to the top of the 
plant by a conveyor which dumps it 
into two primary washers (techn^lly 
called RbMlaveur launders). 

A feature of the launders responsible 
Inr the thoroughness of the cleaning is 
the continuous recirculation of the 
doubtful pieces of materiaL With the 
aid of de-watering and shaker screens 
dto fbOowing sizes are separated: fur- 
nace, stove^ stoker, pulverized, and 
s ladt. Clear water sprays play on the 
classifjdttg itoteau to remove fine par- 
tioleaadlwring to ooarse pieces. 

If necessary^ other treatment is given 
by means of seeming intricate but really 
simple machinery. Bucket elevators 
raise Ae coal mien necessary. Pro- 




TRADEMARKS IN DISGUISE 

By SYLVESTER J. LIDDY 

Mcmtwr of tb* N«w York Bar 


T his article is not intended as pub- 
licity, or perhaps more aptiy, as 
ballyhoo, for a new and amusing 
magazine which appears to have taken 
the country by storm. That delightful 
publication wends its merry way with- 
out visible assistance — except from ad- 
vertisers who appear to be quite content 
to have their well-known brands fan- 
tastically disguised and burlesqued. 
“Disguised,” yes, but ni>t beyond rec<ig- 
nition and therein lies one not-sn-amuz- 
ing secret of its success. 

Advertisers and advertising agencies 
have long been aware that the public is 
“brand conscious.” But we were not 
always aware that we could recognize 
trademarks in their new and often hila- 
rious disguises. Thus we chuckle when 
we are advised to use “Blisterine” to 
cure “Athlete’s Foot." The addition of 
the letter “B” to "Listerine” has not 
fooled us — except willingly. 

When we are told that a well-known 
missing Justice of the Supreme Court 
used “Bond’s Vanishing Cream” to ef- 
face himself completely, we grin and 
think it would be great if someone 
would use Pond’s Vanishing Cream on 
the current depression. And so it goes. 

T here are those, however, who dis- 
guise and simulate trademarks for 
an entirely different purpose. Attorneys 
who specialize in handling trademark 
cases and suits for unfair competition 
based essentially on trademark infringe- 
ment find that it is a common experi- 
ence to have a stranger drop in on them 
at the office, unfold a drawing or sketch 
of a proposed trademark, and after 
glancing about furtively and sometimes 
involuntarily, whisper, “Can I use this 
mark?” or "Can I register this in the 
Patent Office?” “This,” usually turns 
out to be a poorly disguised imitation of 
some well-known trademark. The answer 
to both questions is of course “No,” 
and the visitor is told that even if he 
should secure registration of his de- 
ceptively similar mark he will continue 
to use it only at his peril. Rarely, if 
ever, do these trademark pirates present 
for conoideration a “Chinese copy” of 
the pirated nark. 'Diat would be too 
flagrant They change a letter here w 
thrae, if it is a word mark, or substitute 
a siinUar symbol, device, or arrange- 
n«it of elements, if the mark to be 
stolmi b a design or pictorial represen- 
tathm. 


The underlying theory on which these 
infringers work is that the average pur- 
chaser will not stop to examine closely 
the trademark on the goods he is pur- 
chasing, but will give it a casual glance 
and jubt as casually jump to the con- 
clusion that he is buying the genuine 
brand. It is rare that an opportunity is 
afforded for a side by side comparison 
<if the genuine and the spurious. 

But all infringers are not crude in 
their methods. The man who exactly 
iM)pie8 another's mark is soon detected 
and finds himself paying damages. So 
too with the less subtle infringer who 
makes merely immaterial changes in 
the trademark to be simulated. But the 
clever crook is careful as to which mark 
and, more important, which type of 
mark he selects for pirating. And right 
here lies the danger in adopting as 
brands, trademarks which are teclinir- 
ally weak, if in fact they are trademarks 
at all. 

T he purpose and function of a trade* 
mark is to indicate ownership and 
origin of the goods bearing that mark. 
If a trademark does just that and dues 
it well the owner should be satisfied. 
But frequently the merchant, manufac- 
turer, or distributor places Um> much 
of a burden on his trademark. He ex- 
pects the mark itself to do all his adver- 
tising for him ami at the same time 
descrilie the virtues of the product on 
which it is placed. He forgets that a 
purely descriptive word is a po<ir trade- 
mark at best and fre«|uently no trade- 
mark at all. He attempts to appropriate 
exclusively to himself a word which has 
lung found lodging, as an adjective of 
merit, in Mr. Webster's excellent Hos- 
telry for Words. He wants his trade- 
mark to 'Tarry a message” and that is 
just the trouble. The descriptive word 
hus carried a message from the day it 
was conceived. Perhaps many messages. 
But he wants it to carry his message 
only and therein lies the rub. In order 
that a descriptive word serve only his 
purpose it must cease to serve all other 
purposes and must cease to function as 
it has always functioned. Consequently, 
he u attempting the impossible when he 
tries to take exclusively to himself a 
word which has long since been dedi- 
cated to the public. It cannot be done. 
The trademark pirate knows thb and 
profits by it. 

“Ivory” for soap b a good trademark. 


but “ivory” for elephant’s tusks is not 
and the reason is obvious. Any one may 
use and properly use “ivory” to de- 
scribe elephant's tusks. 

“Delicious” for prunes is either de- 
scriptive or deceptive depending on 
whether one likes prunes. At all events 
the word “delicious” os applied to a 
food product is not a good trademark. 

Owners of trademarks, however, fre- 
quently spend considerable sums in at- 
tempting to popularize, as a trademark, 
a descriptive word. After the advertis- 
ing campaign is well under way, but be- 
fore the owner (?) of the descriptive 
mark ( ? ) has a chance to build up a 
possible secondary meaning in the de- 
scriptive word, the pirate steps in and, 
with an air of innocence, begins using 
the same word in a purely descriptive 
sense on a directly competing product. 
If such use is challenged his defense, 
of course, is that he has a right to use 
such a descriptive word in a descriptive 
sense in common with everyone else. In 
the absence of other arts of unfair com- 
petition the defense is a good one, the 
damage is done, and the proprietor of 
the descriptive mark belatedly decides 
to change his brand, adopt an arbitrary 
mark, and keep away from descriptive 
terms in the future. 

T he wise merchant adopts as his 
mark a word such as “Kodak.” When 
the Eastman company adopted this 
coined word it meant nothing, but by 
effective advertising and the excellence 
of the product itself, “Kodak” has be- 
come probably the best known trade- 
mark for cameras in the world. The 
trademark pirate fights shy of a mark 
of this kind. With wholly arbitrary 
marks, such as “Kodak,” there is abso- 
lutely no excuse for another to adopt 
as a trademark fur a competing prod- 
uct, a word which even faintly resem- 
bles it. A trademark thief would have a 
hard time explaining for example why he 
used "Kodac” or “Rodak” for cameras. 
No longer could he argue that he b us- 
ing a purely descriptive word in a de- 
scriptive sense. 

Experience has taught the business 
man that a few hours devoted to the 
careful consideration of his trademark 
may later save him years of Utigation 
in a possibly vain attempt to protect a 
techidcally weak, mark, thoughtlessly 
adopted, from infringement by an un- 
fair compethi^. 
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HOW STABLE IS THE EARTH’S CRUST? 

By HARLAN t. STETSON 

Dinctor ol tta* Ptrkioi Obttrvattfr at Ohio WtiUran UaWaraltr 



Figure It An aarial view of tha ParUna Obaarvatory at tlia Ohio Waa- 
la^ Univaralty, whara inveadgationa of aatth-tklat an baing tnada 


E veryone jm quite familiar 

with the faet that tides in 
the ocean are cauaed by 
the gravitational attraction of 
the moon. Perhaps, however, 
few realise that, while the water 
of the earth’s surface yields 
readily to the moon’s lide^rais- 
ing force, the supposedly solid 
crust of the earth itself als<i 
yields slightly for the same 
cause. Years ago it was pointed 
out by Lord Kelvin from the 
study of ocean tides that the 
earth itself could not be a per- 
fectly rigid body, but must yield 
ill amount in order to ac- 
count for a somewhat lesser 
height of the ocean tide than would 
any theory allow which was based 
on the supposition of an absolutely 
rigid earth. 

What appears to be a new method 
for studying tides in the earth’s crust 
under the pull of the moon’s gravita- 
tional force results from an extensive 
study of astronomical observations of 
latitude now being conducted at the 
Perkins Observatory (Figure 1). 

Various experiments have bera made 
at various times and places for detect- 
ing a theoretical tide in the eartti’s 
crust Perhaps die most successful of 
tbeae was one carried out by Miehelson 
ahd Gak^ of die University of Chioago, 
in tha fnamb of the Yerites ObseWa- 
toiy ht WiUiams Bay, Wiacoosia, adne 
15 yaarc SHd. Tha*e adentiats buried a 
hodMatil pfpe^ half filled with water, 
500 ieei nuDiy feet bdow die 



Figtm 2r A dlegram of the ses t wis t 
taciioa ol the .Oaidwnbsvg asahh 
ntbsu an emMadasieel iaatniasnt 
wMh wlikfi the Jitdttide of a point 
fcom the eqMeeeit dstscstJeied with 
asMt aeconen Hm aadyils ol meny 
ebairvalioaf madri^ tUs hMM- 
aent first Isd aetiiadiscovsry thd the 
moon dhtssn dw vostieal ask peitfs 
eve^sed. Ses Pigttrs 4, epposifts 


earth's surface. By ingenioas optical 
devices they wen able to photograph 
the advance of the tidal wave as ^e 
moon went about the earth. The dif- 
ference in the height of the tide ob- 
servfxi in the pipe and that computed 
on theoretical grounds, assuming tiie 
earth perfectly rigid, tkiwed just how 
much the earth's crust yielded to the 
moon’s graviutional pull. They deter- 
mined that the earth yielded with ap- 
proximately the same elasticity as steel. 
What this experiment really gave was 
the amount of tilt of the buried pipe 
with respect to the water level, and 
could not give any indication as to a 
change in absolute direction of the 
plumb-line with respect to the stars. 

Investigations now in progress at the 
Perkins Observatory, Iklaware, Ohio, 
consist in the analysis of many 
thousands of obsmations of 
latitude at a givmt place on the 
earth’s surface extending over 
considerable perioda of time. 
Results already published show 
that the latitude of a given place 
on the earth’s surface varies, not 
only with the month in which 
the observation is made, but de- 
pends in a very real way upon 
the position of the moon in the 
sky at the time that these obser- 
vations for latitmle were made. 

IE most precise method for 
determining latitude known 
to science la to photograph stars 
at the lenith of the obamrver. If 
the plumb-line, wfaidi represents the 
direction of gravity, is extended in- 
definitely upward it will pieree the 
sky in the true senith. Fixing this 
point among the stars from tim to 
time is, then, a very nice way for study- 
ing any cha^ of direction of the ver- 
tlcal at any point on the earth’a turface. 
A number of years ago Dr. Rosa made 
a long eerke of awdi obeenratiotta whh 
the jAotographio senhh tube (Figure 
2) at Gaitfaeiaburg, Maryland. It was 
from a careful analysla of eudi obaer- 
vatknia dut the autbw, widt the oa- 
siatance of a- .student , at Radelifie 
CoUeg^ first obudned defiahe evidence 
that ^ poddoo of dw aenidi ehaa^ 
iridi the aldiade of tho mpea dkfo.flie 
horiwm. A ihiit in dm peddon M dw 
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the Murface of the earth he oarrlea hla 
xenith with him. 

It was not a new idea in astronomy 
that the latitude of a given place on 
the earth's surface varies from time to 


agreement with the resulu of the lati- 
tude curve in Figure 3. On the basis 
of the earth being as rigid as steel, 
however, we should not expect a change 
in the vertical of more than one one- 


as great as would be expected from any 
tidal effect in the earth, on the as- 
sumption that the earth is as rigid as 
steet the interpretation is ali the more 
puxsiing. Are we to assume that the 


time. This was definitely shown by hundredth of a second of arc. It will 

Chandler in this country from observa- be seen that the observed change 

tions made many years 

ago at Cambridge, Massa- I 

chusetts. The variation in I I I I 


Chandler discovered, was 
due to a migration of the 
earth’s axis within the 
sphere of the earth itself, 
consuming a period of 
something like 428 days. 
In every-day language, 
this is equivalent to say- 
ing that the earth’s nortli 
pole wanders about over 
the arctic ice fields, the 
maximum migration lie- 
ing something less than 
60 feet. 
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Pigurt $; Variatiani in latitude plotted against tha tn 
angle, 1913-1914. Each point is baaed on 300± c 


earth’s pole is shifted in some way so 
as to account for the peculiar behavior, 
or can it be that the crust 
of the earth has shifted 
in an unknown way to ac- 
■ .... count for this peculiar 

- behavior? Is it jiossiblc 

■ that the i 

f— a SOI III loose-skinned at- 

I fair which yields far more 

I than would have been ex- 

{ peeled, and that our older 

i theories based on the 

I idea that the earth is rigid 

I throughout must be aban- 

^ doned or modified? 

— Geologists of late have 

s’shour- coming to the con- 

wstioos elusion that, while the 

core of the earth is rigid. 


As this meandering of the n<irth pole 
causes a considerably greater change 
in the position of the xenith than any 
tide in the earth’s crust could piissibly 
produce, corrections had In lie made 
to all the published observations liefore 
they could be used in the present in- 
vestigation. Several thousands of these 
observations were entered into a card 
catalogue and duly corrected for this 
known meandering of the north pole 
before the present search for a tidal 
variation was unde-rtaken. After the 
cards had all been carefully prepare<l 
Bud the numerical w<irk checked, the 


was actually much greater than this. 

The displacement of the vertical at 
a given m<iment would seem to depend 
quite directly up<m the actual distance 
<if the observer from a point directly 
under the moon, which we call the sub- 
lunar point. It was therefore decided 
to calculate for each of t'.ie cards in 
the catalogue the actual cltitiide of the 
moon in degrees above the surface of 
the horixiin at the time a' given group 
of oliservalions was made. Whereupon 
the cards in the catalogue were rear- 
ranged according to the increasing 
value of the lunar altitude. 


there is a semimobile layer between the 
core and the earth’s crust, lying about 
70 miles below the earth’s surface. If 
such is the case, then indeed It may 
not he unthinkable that the skin of the 
earth yields in this somewhat uncan- 
ny way. 

I T will be seen then that tlie investiga- 
tion of this problem of the variation 
of latitude is (|uite as much a concern 
for the geologist and the genphysieiKt 
us it is for tlic astronomer. The astrono- 
mer himself must be very much con- 
cerned, for the observed positions of 


position of the moon in the sky at the 
time the observations were made was 
then entered upon the cards. The cards 
were then s<irted with respect to the 
number of hours that the moon was 
east or west of the observer’s meridian. 


The result of this new approach to 
the problem is shown in Figure 5, and 
gives a more startling curve than that 
in Figure 3. Here It will be seen that 
the extreme range in value of the lati- 
tude at Caithersbiirg is nearly O'.l of 


the stars and all astronomical bodies 
depend even as much upon the position 
of the observer at the moment of ol>- 
servation as upon tlie motions of the 
celestial bodies themselves. 

It was not unnatural that wc should 


The result is shown in Figure 3. 

T he most casual glance at this curve 
shows that the latitude of Gailliera- 
burg waa appreciably greater when the 
moon waa near the meridian than when 
the moon wu rising or setting. As the 
magnitude of the variation is small, 
only the seoonda of arc and decimals 
of seconds ore written on the vertical 
scale of the curve. The horlxontal scale 
represents the hour angle of the moon, 
or the time elapsed since the moon was 
on the meridia^ when the values of the 
latitude aa represented by the several 
points were obtained. ' 

If we suppose that this change in the 
value, of latitude Is due to a slight 
bql|^ of tin earth’s crust os the 
moon pastes oveihead, we see from 
Figure 4 that die diange in the per- 
jMmdhniiar to the earth’s surface is 
iltwfttxl ^ north. This meant diat die 
meiH^tatiliidesiiithenorthernhem- 
IsphMe trid be somewhat greater as the 
iM6ti lieard dm meridian. This is in 



Pigurr 4: Barth tides (waggsraicd) 
riiowtng eban^ in perptsidiailar 


arc, the maximum value of the latitude 
occurring on the average when the 
moon is some 30° above the horison. 
The fact that the range of variation is 
nearly SO times at large as the probable 
error of the point representing the ob- 
servation leaves little doubt as to the 
reality of the phenomenon. Further- 
more, as this range is nearly ten timea 


wish further cunfirmation to such start- 
ling results, and accordingly a similar 
card catalogue was prepared which 
shfiuld include all the observations 
made with the photographic xenith tube 
after its removal to the Naval Observa- 
tory in Washington. The government 
aHtrunomers kindly provided us with all 
available data, and a further investiga- 
tion of the variation in latitude with 
the position of the moon was made on 
the basis of these new data. The resnlts 
when plotted in curves give the graphs 
depicted in Figures 6 and 7. The graph 
in Figure 6 shows the change in lati- 
tude at Washington throughout a whole 
lunar day, the hour-angle of the moon 
being represented as before in the hori- 
xontri coordinate. The portion of the 
curve existing between 18 hours (muon 
rise) and 6 hours (moon set) bears a 
close resemblance to the general form 
of the cuiyu ritown in Figure 3. 

Then results were again trans- 
lated ia,-|erms of the altit^e of the 
moon, this being in effect a measure- 
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ment of the distance of 
Washington fnnu the sub- 
lunar point at the time 
the several observations 
were made. This gave an- 
other striking graph— 

Figure 7. The portion of 
the curve represented be- 
tween 0 degrees and 70 
degrees corresponds to 
the obsenratioiis made 
when the moon was above 
the horizon, and shows a 
fair resemblance to Fig- 
I 5 based on similar 
conditions in the Gaithers- 
burg work. The portion of 
the curve between 70 de- 
grees and 0 degrees shows what hap- 
pened when the moon was passing 
under the earth. Perhaps the lack of 
symmetiy between the two branches of 
the curve shows the diflerence in 
geological structure of the earth in the 
two hemispheres. The fact that the 
curve in Figure 6 shows a difierent form 
when the moon is east of Washington 
than when it is west of Washington, may 
represent a different structure of the 
earth’s crust in the denser portion under 
the Atlantic than in the less dense por- 
tion under the continent of North 
America. 

S OME years ago Wegener proposed 
the theory that the continents were 
more or less detached affairs which 
floated about on a semi-fluid layer be- 
neath. The theory seemed so fanciful 
and, so far, lacking in observational evi- 
dence fur its support that scientists were 
rather reluctant to give serious con- 
sideration to Wegener’s ideas. 

Just recently, U. P. Lely, a scientist, 
reasoning on theoretical grounds, has 
come to the conclusion that there are 
distinct tendencies for a hypothetical 
floating continent to move either toward 
or from the pole under gravitational 
forces. The direction of motion, whether 
north or south, would depend upon the 
position of the center of gravity of the 


amount when wc consider the size of the 
earth aa a planet. 

Furthermore, a lateral displacement 
of the observer would cause an immedi- 
ate displacement in bis zenith, whkii 
would not necessarily be evident 
through any appreciable tilt This 
would appear to make the rather large 
value fur the change in latitude found 
from our study entirely consistent witli 
the results obtained from the Michel- 
son and Gale tide experiment already 
described. It is obvious that the level 
of the water in the SOO-fout pipe would 
change with the slightest tilting of the 
earth’s crust with respect to the water 
level We should, however, get no effect 
if the whole pipe were shifted bodily 
at right angles to gravity. A crustal 
shift, however, would be immediately 
discerned in the shift of position among 
the stars since this would be equivalent 
to (he motion of a moving ship sailing 
north or south. 

Of course it is entirdy possible that, 
with extended studies of latitude 
changes at widely disuihuted stations, 
we may find a certain amount of con- 
tinental twisting vrith the rise and fall 
of the Crustal tide. Hie prevailing direc- 
tion of certain mountain ranges and 
other topographical features of the 
globe suggest that something of this kind 
may have happened in geological history. 


Geology teOs tu diat, 
whatever may be the pri- 
mal origin of the ewth, 
through unthinkable but 
rather definitely measur- 
able epochs, our planet 
hu undergone ^asde 
changes. Earth move- 
ments throughout thou- 
sands of millions of years 
have created continents; 
raised mountain ranges; 
depressed shore lines; 
evaporated seas; united 
and severed, and again 
united, the Americas. 
Huge ice sheets crowded 
southward from Canada, 
scouring valleys and carving canyons. ' 
The ice shrunk, leaving vast moraines, 
lakes, and roaring torrents. Sedimenta- 
tion built up plains and silted ocean 
beds. Suppose that a cinematographic 
record of the lost half billion years were 
compressed into the IS-minute showing 
of a single reel. How the earth would ap- 
pear to heave and writhe, ita surface 
wrinkle and straighten, its rock grow 
and vanish with unceasing change. 

S UCH interesting questions have al- 
ready stimulated further investiga- 
tion and the investigators at the Perkins 
Observatory are now carefully analyring 
another set of observaUons obtained 
near the west ctmst at Ukiah, Cali- 
fornia, another one of the stations 
adopted by the International Latitude 
Survey. Preliminary results already ob- 
tained appear to indicate that the sta- 
tion at Ukiah goes through a cycle of 
latitude changes with the rising and 
setting of the moon, but with a marked 
difference in phase from that of the 
eastern stations. It is believed that if 
one of these photographic zenith tubes 
were to be set up in a mid-continental 
section, further observations would ren- 
der a curve quite different from those 
obtained at either Washington or at 
Gaithersburg. One hopeful sign for the 
furtherance of observations on this 
problem comes with the news that the 
old station at Gaithersburg, formerly 
operated by the Coast and Geodetic 
Survey, wiU soon be reopened and a 
new set of photographic thita acquired. 
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based on daU obtainad in WasUagtoo, 1924-1927 


continental mass. If we were to allow 
a displacement of Gaithersburg pr 
Washington aloDg the earth’s surface 
htenlJy, we mi^t well account for 
tlM extrabnUnarily large variation of 
iMhttde with die rising and setting of 
the iBooii. After all, th» entire move- 
meat would be probably lese thau ten 
feet, which ia quite a microscopic 
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FROM THE ARCHEOLOGIST’S NOTE BOOK 


Masterpiece of Mlnoan Art || 

T he Toronto Muneum had a unique specimen o( ^ 
Minoan art secured through the enterprise of 
the Director, Mr. C. T. Currelly, to whom we are 
indebted for our photograph. It is a gold and ivory 
image which is a masterpiece of Minoan (Cretan) 
craftsmanship of, roughly, the first quarter of tlie 16th 
Century B.c. It was in private ptissession in Crete for 
many years. Sir Arthur Keith, the great au- 
V h thority on Minoan art, says: “^e have here 
1 I in fact ‘Our Lady of the Sports’ though still 
^ I i the Mother Goddess in one of her numerous 
impersonations.” It clearly bears a relation to 
the old Cretan sporu of the bull-ring. It is 
10^ inches tall. We also illustrate a sUtnette 
of a Minoan Sni^e Goddess in the Boston Museum of Fine 
Arts. It is inches in height, is carved in ivory, and 
richly decorated with gold. The whole prehistoric age of 
Crete has been called “Minoan” from the legendary king 
Minos. The Minoans have left us little or no sculpture on 
a large scale so we must rejoice that such beautiful small 
specimens have come down to us. 



Babylonian Brick Reliefa 

T WO important examples of wall 
decoration of enameled brick from 
the famous Procession Street of Baby- 
lon have been acquired by the Metro- 
politan Museum of Art. The lions are 
in relief with colored manes on a tur- 
quoise blue background. There were 
about 60 lions on each side of the street. 
It is believed that each brick was 
modeled and a separate mold made for 
it The bricks were baked, the outlines 
of the design were painted in black and 
filled in with colored enamels, and the 
bricks were fired again. They sometimes 
show enamels in three colors which, 
owing to the great skill of the Baby- 
lonian craftsmen, do not flow into each 
other. The potters of Mesopotamia evi- 
dently understood the artistic uses of 
both lead and tin glares. 


It was an extremely difficult job to 
piece togetbac the fragments of this 
little ivory and gold figurine. The 
body was made in two piscas and 
the arms wars attached. The re- 
stored statuette is ahown abov% left 


' ‘Heflin., f If 


were tefired after pebJngi^ coincad enaarfa 


Ahovti "Our Lady of the Sports,” 
a figurine of the Minoan Mothw 
Goddesi from Crstt. Extreme left: 
Figure of Minoan Snake GoddM 


A Link Between Helleniatie And 
Roman Painting 

W HEN the Metropolitan Museum re- 
ceived thb polychrome vase from 
Centuripe it wss badly broken but has 
been cleverly joined together. Evidently 
the Sicilians of anciqnt Centuripe ex- 
pressed their somewhat flamboyant taste 
in the forms of their pottery but ad- 
hered to the earlier Greek tradition in 
the character of the decoration. The 
cover is removable and is painted in 
tempera, a delicate medium which does 
not make for good preservation and 
makes us thankful for the Athenian 
black glaze. It probably dates from the 
2nd or Ist Century b.c. 


PolfVMMM vMi# Iran 
dotbic fi<in2 i i d QclstCsntBtyB.C 




BUTTERFLY FAKING— 



Spacimatw of ran bntttrfliai bring Ugh 
pricM from coUocton ami thia fact has 
lad to tbt latMi ^rackat** dateribad on 
thcaa pagaa. lllnalratad abom, pinnad M 
a blo^ of cork, b ona of tha gcnulna 
bttttcrilica which tha artiati int at modtla 


C ollectors of ran obj«eta in manjr ^va^fied 
fialdi appear to be conddered *‘fah: gaaie” for 
hoaiera the world over. When a perion becomat 
inoculated with the detire to collect a certain claw of 
objects, he nsually goes about h with an enthusiasm that 
all too often is not tempered with the good JudgDMnt that 
will enable him to avoid the pitfalls plac^ in his path 
by the unscrupulous. Such enthusiasm has been respon- 
sible for the many spurious specimens of Roman bronses, 
ancient statuettes, antique furniture, and paintings of 
the old masters that have flooded the ma^ets of the 
world for many years. As long as there are uninformed 
buyers who are willing to pay the price, such products 
will be produced. 

One of the latest industries to grow up in answer 



Mem: Putdng tbs attificiai aealss on a 
wing whkh hat bean racoastmetad from 
the wings taken from common battaeflim 



lie iM step in Ae preparadea of a bumrfly reproduedon is to 
tsntovs tha dnudika scalm from a nutb or buttaefly, so 

that the ardit can rsplaGe tham with celorad metallic pewdtr which 
sbudatM the scalaa of Ae rare bwtwfly dial is to be rsprodnead 




A NEW INDUSTRY 


to the demand lor rare objects has recently been un- 
covered in Paris and reported to us by our Paris corres- 
pondent. This industry has to do with iahing butterflies 
— changing common motlis and butterflies so that they 
can be sold, even to the more cautious collectors, as 
genuine rare specimens. 

The initial investment in tills rare butterfly repro- 
duction business confdstcd of the purchase of several 
genuine specimens that cost a total of several thousand 
dollars. These are carefully guarded when in use by the 
artists, and are kept in a safe at ail other times. 

The concern conducting this business employs collec- 
tors to furnish them witli quantities of common speci- 
mens. The wings of these are removed, and the bodies 
classified as to their resemblance to those of rare speci- 
mens. Sometimes the wings arc used whole, but more 
often large wings are built up carefully from smaller 
ones, making sure that the tiny veins match exactly. 
A transparent waterproof glue is used for this work. 
From this point on, the operations are illustrated. 



Aftcr.ths wings have bean at t s c hsd to dm 
body, and all changes mode, the repro- 
duction it placed for tooM time in a box 
with damp tand, to that tha delicaia 
wing itructuree will ba rendered pliable 




STONE AGE MAN’S WORLD-WIDE CULTURE 


By J. REID MOIR 

Fellow ot tho Koyd Aathropoloclcil lottltuto 
Aalbor of "Tbo Aatiqulty of Maa la Bait Anglia," “Pra-palaaolithi« Maa" 


T here an few departments of 
■oieoce which have advanced more 
rapidly in recent years than that 
of pre^toric archeology, and it would 
seem as if at last the early history and 
development of the human race is to 
be regarded from a rational standpoint. 
It is, however, not so long ago that it 
was generally and tenaciously held that 
paleolithic man inhabited only western 
Europe and southern England, and that 
during his sojourn on tUs eo^ upon 
which' he was but a late comer, he had 



Fignre 1 


lived in a state of degraded and un- 
changing savagery. There is, in fact, 
no other subject in which the innate 
conservatism of the human mind is 
more plainly exhibited than in that of 
prehistoric archeology, and it has been 
only by the courageous interpretation 
and making public of the results of 
recent researches that the old and 
stultifying opposition has been at lost 
overwhelmed. In the new era which 
haa now opened, our whole outlook 
upon the past history of the human 
race is being transformed and some of 
the cUnclusiona to which recent discov- 
eries are pointing are remarkable, to 
say the least 

r ' ia my purpose in this article to deal 
with one of these conclusions wliich, 
it appears to me, is of the highest im- 
portance to aU those numerous people 
who take an interest in their remote 
ancestors. The great activity in arche- 
ological research which is now manifest 
over practically the whole of the earth 
is showing, among other things, that 
the people of the Stone Age had an. 
enormous area of distri^tion. In 
E^pt, Palestine, India, and in soudi, 
eatt, end central Africa, it may he 
stat^ with confidence that paleolithio 
man existed. This fact In itself is of 
mudi aignificimee and conatitutea a 
great at«p fmrward from the days when 
It was believed that he had lived only 
in western Europe and ia southern &- 
gload^ 


The material which has been recov- 
ered in these widespread researches is 
now becoming available for study, and 
I have had ^e opportunity of closely 
examining some portion of it. The mod- 
ern archeologist is not content with 
merely the recognition that any given 



Figure 2 


Rostro-cariiMte impismsats from (1) 
eastern En^aiul, (2) India, <9) Rhod- 
esia, and (4) PalsMins, illustrating the 
similarity of implements fleked by 
widsly separated pre-historic groups 
ominw iir Utt tuUMT 



Figure 3 


piece of flint has been flaked by man, 
and is either of paleolithic or of neo- 
lithic form. The exact manner in which 
these implemenU were msde is now a 
subject of study, and it is becoming 
possible to say that at different periods 
of the stone age very distinct techniques 
in flint flaking were in vogue. This has, 
of course, long been recognised in 
France where the differing manner in 
which artifacts of upper paleolithic in- 
dustries were made is now generally 
accepted. In England, where the lower 
paleolitluc industries are so splendidly 
represented, a like recognition in regard 
to them haa come, about, and os I have 
pointed out in one of my articles in the 
Scientific AwuIcan,* it Is now pos- 
sible to realize exactly how lower 
paleolithio man aet out to make his 
implements. { Moreorer, t|iU study 
has made it clear- that he proceeded 
upon a definite and carefully thou|d>f 
out plan, the execution of which ww 
possible only to an, expert flaker of 
fffait 

*Jidy. iMI. 


It is necessary that these facts should 
be recognized by all those who wish 
to be in a position to appreciate the 
real significance of recent archeological 
discoveries. The development of the 
primitive point of eolithic times into 
the earliest forms of the rostro-carinate, 
or beak-shaped, implements (Figures 1, 
2, 3, 4) was no mean feat for the dawn- 
ing human intelligence of the remote 
days when this progressive transforma- 
tion was carried out. This development 
was undoubtedly the result of expeii- 



Figurs 4 

ence and careful thought, but it does 
not imply the same order of intelligence 
which was able to produce the hand 
axe with its two opposed cutting edges 
(Figures 5, 6, 7, 8i from the rostro- 
carinate with only one. Here, it seems 
obvious, a better type of brain was in 
charge of matters, and to study the 
large number of rostroid hand axes now 
available for examination ia to realize 
that these specimens testify beyond 
cavil that man was indeed using that 
wonderful organ, his brain, to some 
purpose. 

As one examines these rostroid hand 
axes it is possible to see clearly the 
object which their makers had in view 
and how they set about attaining it. 
The implements show by their forms 
that the old age-long habit of making 
rostro-carinatee was, as it were, strug- 
gling for supremacy with the new de- 
sire to produce an artifact posseasing 
g massive butt for comforuhle prehen- 
sion, opposed to a tongue-like projec- 
tion with two cutting edges capable of 
more numerous and ikflful uges than 
the single riuup keel of the rostro- 
carinate. These transitional implements 
usually exhibit a beak-Uke profile, iriiik 
the remeins of one or other, and aome- 
tlipea of both the dorsal and ventral 
planes of the rostro-earinate af^ re- 
tained. It ia beeanie the tpeehaena 
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diow to «l««rly thes« characterUticii 
diA I have called them roatroid hand 


^ut it ia not only in theae tranaitional 
that the relationahip of the 
rfvtro-carinatea to the earlieat hand 
jipcea is obaervablo. When an examina- 
.^n ia made of the kind of flaking 
w^h both types of implements ex- 
hibit, it becomes obvioua t^t they were 
made by means of a very similar tech- 
nique. This particular method is 
Jknown as “free flaking,” in which 
the .side of the flint from which the 
fldces are removed ia not aupported 
by the hand or by some other object. 
It results in the detachment of flakes 
which tend to be thick and to possess 
prominent bulbs of percussion, and 
which are of greater widtli than length. 
Thos it is possible to claim that 
the ^tnhcarlnatee and the earliest 
hand axes show by manifold 
that they are closely related to each 
other. 

It was from a study of the large series 
of specimens found chiefly in eastern 
England that the almve conclusions 
were made possible, but when I firit 
published my conclusions they were m< l 
by considerable opposition on the pai t 
of eroheologists. Since those days, hov - 
ever, further evidence has been 
forthooraing in England, and now 
corroboration has come to light 
in plhoes as far apart as Pales- 
tine, Africa, and India. Not only 


rough cutting edges, but to imagine 
that it would give rise to artifacts of 
a precisely similar and complex manu- 
' :ture is to ask too much of prob- 
ibility. If we found, for example, that 
certain type of specialised carved 
rniture was present over wide areas 
Ilf the earth's surface, we would not 
think of attributing this widespread 
similarity merely to coincidence; and 
in the same way it is necessary to shut 
out this explanstion in regard to the 
flint implements under discussion. 

I have recently had the opportunity 
of examining a large series of rostro- 
carinates and rostroid hand axes found 
in Palestine by the British School of 
Archaeology in Egypt, by Wayland in 
Uganda, by Neville Jones at Hope 
Foundation, Rhodesia, and by Cam- 
miade in eastern India, and it is literal- 
spec." 

ized and complex plan as was being 
followed in eastern England in early 
Pleistocene times. 1 illustrate here 
nistro-carinatrs and rostroid hand axes 
in order that readers may be able to 




Figure 9 

Rostroid hsnd axes from (9) 

southern England, (6) In- 

dia, (7) Rhodesia, and (8) 
PalestiDe. Such artifacts in- 


same process of evolution of their stone 
implemenu as was carried through in 
England only in the early Pleistocene 
Epoch, and all the evidence now coming 
to hand is definitely against such a sup- 
position. To what conclusions, then, are 
we to come about these remarkable 
facts? 

T here appears to me to be only 
one, and it is this: that the knowl- 
i-dge of how to make rostro-carinates 
into hand axes spread from a common 
center and was carried <iver a great 
part of the earth's surface. 

If, as seems to me inevitable, we 
must adopt this explanation (not only 
for the culture of early Chellean times 
but for most other prehistoric indus- 
tries as well), then other considerations 
of outstanding importance immediately 

:re could not have been i 
itive, nor the means, in thos 

rapid spread of a pre- 
c culture, and a very great period 
must have Isien taken up in the dis- 
ial technique in 
implement making from England to 
India, fur example. 

It may here be pointed out that the 
geological evidence relating to the an- 
tiquity of man in no way clashes with 
these conclusions, fur it is becoming 
fully realimJ that the human 
: have appeared upon this 




Figure 8 


is this gratifying but 
it is also astound- 
ing, and brings 
up for solution 
certain problems 
regarding an- 
cient man which 
in interest and 
importance are unsurpassed. 

In the first place it may be said that, 
to those who have made a really close 
study of flint flaking and the manufac- 
ture of implementa, it is not possible to 
believe that it was, for example, merely 
a "coincidence” t^t a race of people 
living in India proceeded to moke their 
stone implementa on a precisely similar 
and hlg^y apecialued plan as did an- 
other race living in eastern England. 
No school of a common necessity would 
produce results of this kind. Such a 
echool would probably bring about the 
production of simple impIemenU with 


recognise the similarity, to each other 
of the specimens from four very widely 
seporat^ regions. There would not 
seem much doubt, though this is not 
yet finally established, that the imple- 
mento from India, Rhodesia, and Pales- 
tine are, like their counterparts from 
England, of early PleistoMne date. 

It would indeed be strange if a race 
of people living, say, in ^th Africa 
at some recent period, went through the 


Figure 7 

earth many hundreds of thousands of 

years ago. The recognition of the spread 

of prehistoric cultures from common, 

though at present unknown, centers 

makes it also necessary to believe that 

ancient humanity was much more or- 

ganued and advanced than has been 
supposed. But if there is one thing 
above all others that recent research 
in prehistoric archeology is teaching, it 
is that stone age roan was not the hope- 
less and degraded savage which some 
have depict^. 

It is now teen that stone implements 
alone can give us but a very imperfect 
picture of the cultural attainments of 
our remote ancestors and, oa new dis- 
coveries are made, so our attitude to 
theae matters is undergoing profound 
changCi Prdibtoric man is, in fact, 
slowly but sandy entering into his 
rightful kingdoms.- 
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New Wateriwoof Lime 

W HAT is claimed to be the (reateat ] 
advance in the lime indnstry in a cen- ( 
ttuy is the leoent development of a water- 
proof quicklime suitable fur masonry work. 
This new product is a pulverised quicklime 
so treated that the heat generated during i 
the slaking creates a chemical rrnctiun 
of such a nature that the residtant mor- 
tar made with the lime putty, with the ad- 
dition of the necessary sand and cement, 
makes a water repellent mortar. 

This should be of great Interest to archi- 
tects and contractors who in recent years 
have been worried considerably by leaky 
walla. It would appear that there is some 
connection lietween the prevalence of ef- 
Soreacence and leaky masonry and the de- 
crease in the use of lime in recent years. 

This seems to be borne out by the tests 
carried on hy the Bureau of Sundards on 
the aubject of “Volume Gianges in Ma- 
sonry MateriaK" which teau apparently 
show that a mortar composed of two parts 
of lime putty, one of portland cement, and 
nine of sand, shows the least volume change 
after hardening. This subject is treated in 
paper No. 321 by the Bureau of Standards. 

The waterproof quicklime now on the 
market is not recmninended at the present 
time for use in concrete work as complete 
tests have not been made covering its usage 
in this way. 

first Tnuulatlong of Bfaya 
Glypha 

T IHE first translations ever made from 
Maya hieroglyphic writing are tentative- 
ly offeM Br Of- WOliam Gate^ research 
aasociate in Mayan history and language at 
the Johns HopUna University. 

Dr. Cates has succeeded in definitdy 
translating varioas isolated ^yidis, the first 
actually decipherctf since scientists took 
up this study. ^ 

I^. Gates has treated Maiya hietof^hs 
as eitperu do code. He has tabnlated all 
distinct iJyphs found in. 4 ^ three ancient 
Maya ho^s that survivetf the Spanish coa- 
qua^gronpiiig each symbol in ^ the eora- 
biaatioaa and modi fic a t ions in which It ap- 
pears to dies^ ancient texts. Some KOO 
(Usttoet iJnpIto ware' found to dteae hooks, 
mM afaoM 100 arinor glyphs. The Itqran 
language has a aystaas. Dr. Gates says, . 
and it wu peasihle to detarmtoa that oa- 
tain alauMSMs were dBase to major idypBs* 
modifying, daaaifylng, ahd daacrilihn them. 


Condncted by F. D. MeHUGH 

Contributing Editora 
ALEXANDEB KLEMIN 
III charge, Danid Gnagonhefan School 
of Aeronaotks, New xork University 
A. E. BUCHANAN, Jr. 

Lehigh University 


ft is in these iffixes. Dr. Cates says, thst 
the true key to Meye writing lies. 

These tabnlsted symbols he has gathered 
in an “Outline Dictionary of Maya Clydis,’’ 
just pnhUahed hy the Msya Society thiough 
the Johns Hopkins ^ress. Thte dyph die- 
lionary is to reality a dtdeton fora on 
which other glyph* as identified have a 
place. Thiw placed in order, many rharac- 
leristics of the language have become appa- 



rent. Cslendric and astronomical glyphs, 
and others relating to crop and hunting 
activities and the like, came out. Pairs 
of opposites and likes, such as earth and 
sky, food and drink, could be disUnguidied. 

The American Indian languages are like 
no odtert. Dr. Gates says, sad the hiero- 
glyphs, too, are difierent bom tboso found 
anywhere else. The languages spoken by 
seven main groups of Mayas in Mldde 
America today are rdated to an ancient 
comnwn motW tongue m modem Italian 
and French are related to ancient Latin. 
The “Mayance*’ languages, at he calls them, 
wore split from the main Maya stem about 
the time the modem “Romancer languages 
were split from the mother Lathi. A study 
of Mayance languaget revealed that their 
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r itllffliH .XiI tyntu ««« rell«ctcd In the 
I^Mhi and their arrangement 

Atta* ie now ready to »ay that Maya 
ntitiiit had aynaholt atanding for thinga, 
HIMt tiotina, and othera atanding for natnea 
af actioiu, like verb*. Theae latter follow 
^ Egyptian method of erpreaaing action, 
man walking or atriking, or doing 
MMd(htni|. lliA.thetai are minor aymbols 
ihM accompan^" and modify theae main 
onee fa dpt^n* ^•ye> ^''me appear to be 
adjaatiiiiA jijlqireaalng auch thinga la color. 
Qthera'aem to be delerminatura or claaai- 
Iwm^Ijfpha are alao apmelimea joined, ex- 
aa our word 

iangnage ia not rebua writ- 
ing. as aome have said. No 

instance dl snch'iii^ writing has ever been 
la!aa(Mil|||ayga;jl^ting. In fact, Axiec was 
not muia’ either, but picture writ- 

ing, Dr. Gatca AMitned, although aome of 
the ^reb 'Ij&tUy, abbre- 

viaied and ooaeandoaaRtad." The ' Mayan 
writing hatigoM futbaa than Aztec. The 
original pktturea ban long been “worn out,** 
aaat had become “ideographa.** Probably l>e- 
fetta AaMfica had haen discovered, the orig- 
halt naeaptaga af these had been lost, and 
‘Sdcns” had h^me attached to them by 
coaeantion.— .^npt i Service 

Synthetic Atmoaphcrea 


/^XYGEN, tinda the. tiaM' of Lavoisier, 
b«t been ^endslderrd the vital com- 
ponent of the air. The remaining gases, 
oomprialBg 79 pahoeat of the' air, have had 
Kttle use aa ai gami to them. It is, liowrver, a 
pcoWem of immense interest to learn what 
iimita of variation can be tolerated by 
animals and also whether some changes 
ftem. noma) mighl be beneficial ratlier 
than harmfuL 

Carefully conducted experiments on this 
problem covering e period of eight year^ 
hive been cirried out by Professor J. 
Willard Hersbey, of the Department of 
CJMaaietry, McPherson College, McPiiersoii, 
Kapiaa, and his auistants who have pro- 
da^ uige of “synthetic atmns- 

pherae" arid aeted their effects on animals 
eonfined in them. 

i' It is understood that animals cannot live 


in an atmoaidiere of oxygon alone. In nitro- 
gen, carbon dioxide, helium, or argon. A 
series of SO experiments using different 
varieties of animal life has shown that in 
an airooaphere of pure oxygen, with other 
conditions norma], life would eaase to exist 
after two to five days. 

One of the most surprising results of 
these experiments ia that animals die in 
from a few to ten dayi when confined in 
an atmosphere composed of nitrogen and 
oxygen, the normal proportion, but without 
carbon dioxide and the rare gases, such 
as helium, neon, krypton, and so on. On 
llir other hand, an atmosphere consisting of 
79 percent helium and 21 percent oxygen 
permitted animal life to exist nomuJly, 
or in some cases apparently better. 

By using argon instead of helium and 
witli the same percentage mixture the ani- 
mals (mice I would not survive as they 
did with beiinm- The argon mixture would 



diffuse through the living cells less rapidly 
than the natural air and the helium more 
rapidly, which might account for this dif- 
ference, By decreasing the argon to 75 
percent and increasing llie oxygen to 25 
percent, life was supported, so far as could 
be observed, better than in normal air. 

A large number of experiments were 




A new form of book caaas for raf* 
etenca librarica. Bsing on roUara» 
it ia daimad that it holds 90 per- 
cent more volumes than may be 
stored in stacks. The d oe ed one at 
left proiects against diut and fiita 

conducted with different mixtures of nitro- 
gen and oxygen by varying the respective 
percentages. With tliese experiments oa with 
some of those above, it was found that the 
animals not only survived but appeared to 
be stimulated and benefited when the mix- 
ture contained from 40 to 50 percent nitro- 
gen and from 50 to 60 percent oxygen. 

In the field of practical application of 
synthetic atmospheres there is a wide mnge 
of commercial uses and values. In deep- 
sea diving, mines, and submarines, foul air 
is encountered and there is often a lack of 
sulficieni pure air to sustain life. Aero- 
iiBuis may carry a supply of prepared at- 
mosphere aloft with them, and it may.be 
provided fur large factory and oflice build- 
ings with more satisfactory results than 
when natural air from outside is used. 

Medical men have a fair knowledge of 
the action of oxygen in the air, but little 
is understood by them concerning the other 
gases, especially the rare gases. It is poo- 
sihle that a knowledge of atmosphere may 
aid in the control of diseases. The widest 
field probably will be in pathological ap- 
plications. 

Sweet Potatoes M*j ITldd 
Tasteless Stamp Glue 

A TASTELESS dextrin inoffensive to 
lickers of postage stamps will have 
swset potatoes os its source if experiments 
conducted by the Rureau of Cbrnniatry and 
Soils of the Unit^ States Department of 
Agriculture are stwcessfal. In > an oral 
statement reported b the United Statee 
Dotty, H. S. Paine, Bureau chemist, told 
of effMts to obtob such dextrb from 
stanah-pvpducl^ idants of the United Slates;. 

* Hm anbatonbe nsed at present comes 
from the lowet grade of surch obtabed 
from^the cassava'jdmit, grown chiefly in 
lava an^ . Cnhd^''Mveral million dollars* 
worth fs fmpmyd for this purpose each, 
year. Mgity mnm starch-producing plants 
have h«^ tried, bat the dextrin haa locked 
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■dhaitve fwUtiM or htt bota too bitter 
for the palate of tbe etaiap^lckiiis poblie. 

The bnt (bat baiweea lOT and SO peteett 
of the awoet potato crop U rejected eaeh 
year becauee. tbe potatoea are either too 
large . or too amaU. for ojtdinary food uaea 


liafteralty and hit natae baa dgarod pn»n> 
inently in connection widi many previotM 
pieoea of medical and biological reaeacoh. 

The findingi indicate that the gem of the 
common cold ia not the viaible form of 
bacteria found when a cold exiata but a 



offera a atrong economic argument (or 


The Earth'a Rainfall 

E very day aufficient rain {alia upon the 
earth to fill a reaervoir 400 milea aquare 
depth of about 10 feel. — Tycos-Rorhei- 


And Now for a Gold Cure 

D oubts concerning the nature and 
cauie of the common cold “have now 
been aettled beyond all diapule” by the 
maaterly invealigalion which Profeaaor A 
R. Dochex and hia coileaguea have con- 
ducted at the Juhna Hopkina Univeraity in 
Baltimore. So aaya The Lantel, foremoat 
Britiah journal of medicine, in an editoriaL 
In an article In the lame journal Dr. 
Dochex and hia immediate aaaiitanla, Kath- 
erine C MiUa and Or. Yale Kneeladd, Jr., 
have deacribed the findinga of a piece of 
reaearch which may ultimately lead to the 
diacovery of a way of curing at even pre- 
venting an ailment too often regarded aa 
minor hot one which neverlheleaa accounta 
for immenae loaa of productivity. Or. Dochex 
ia a member of the faculty of the College 
of Phyaiciana and Snrgeona at Colombia 


amaller inviaible filter-paiaing germ— one 
ao amall that it paaaea throngh the fineat 
porea of porcelain filtera, ao amall that 
it ia not made viaible under the atrongeat 
microacope. The viaible form previoualy 
aiiapected of cauaing the ailment haa now 
been aaaignad a aecondary role; it ia preaent 
when the other form ia actively engaged in 
making you miaerable, but apparently it 
ia not the chief culprit. 

The reaearch which revealed the true 
culprit waa performed firat on chimpanxeea, 
and then on human voliinieera. Since thia 
germ or virua cannot be aeen, the only prac- 
ticable way to iaolate it is by passing the 
washings from the nose of a sufferer 
tlirough a dense filter and inoculating new 
animals with the filtrate. It was satis- 
factorily established that the agent of the 
cold ia a true “filter paaaer," a aub-micro> 
Hcoplc germ, for thoae who were inoculated 
with the filtrate developed colda with con- 
aiatency. In the experiments, this rontine 
was repeated through 15 culturee— that 
niimbm of voliinteera being infected one by 
one, each from the last. It was calculated 
that the virua at the end of the aeriea 
repreaented a dilution of 1 in two quad- 
rilliona, yet it remained active and capable 
of infecting a new victim with a cold. 

Now that the canae of the cold baa been 
hounded out of obscurity and ita hide, aa 


U were, nailed to the bent dnhr, all ^ 
remains is to find a eurti This may fthfft 
more difficult. Yet— let tbe cynlo say vw 
he will— in science it nearly ahreyx ho)^ 
trua that, once a hiddsn canae haa been tin- 
covered, the cure aoon foUowa, for reseereh. 
workers are no longer forced to fumble la 
the dark. 


Sdf'Propdled Moorinf BImI 

T he Wdiman Engiiieering dompaay, 
Cleveland, Ohio, has recenUy deid^eA 
built, and inatailed at the Air Dodc y>f 
the Goodyear ZeppeUn CorpdMfiOn at 
Akron, Ohio, a iboetlng miat the smbill 
' type for handling rigid ainUpe at tte 
dock. The mast is designed primarily for 
outdoor service. 

Thia mast ia of the self-propelled type 
mounting the electric motors for ha piopd- 
ainn and steering. It carries a complete 
eightH:ylinder gaadise engine driven West- 
inghouae generating plant for supplying 
power and lighting circuits. The structure 
comprises a three-sided pyramid, its base 
comera being located approximately 85 feet 
from each other, thia arrangement permit- 
ting the crawlers to be equldlatantly located 
on a lOO-ioot diameter circle. The height 
from the ground to the top. of tbe mooring 
cup ia 76 feel. 

The machine is provided with the nanal 
rigging fur the “hauling-in“ and other moor- 
ing lines; the apex of the tower la fitted 
with a mooring cup. Thia device ia coni- 
cally-shaped to receive the mooring cons 
carried on the nose of the airships. This 
cup ia provided with a number of locking 
pins mounted on a rotating spindle fitted 
with anli-friction bearings, and having a 
hole to allow the passage of the “faaniing- 
in’* lines. Bell and spindle rotate in a bout- 
ing especially designed to exclude dirt and 
moisture and secured to the comer posts 
of the framework. A circular platform is 
installed around and directly below the 
mooring cup. 

The structure was proportioned to resist 
the horixontal pull produced by the largest 
ship riding against the wind in any diree- 
tion, in combination with either an upward 
or downward wind load. 

The triugular base of the framework 
carries the saddle caatinga on which the 
crawlera are mounted. Two of the erawlera 
are driven by a Wesiinghouae direct-ourraat 
shunt motor which is operated by variaUs 
voltage or resistance control giving a wide 
range of traveling speeds in either direc- 
tion, from “meeping” up to two milea per 
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how. Tho Irant at ttwring crawler ia The leqaeoce of eveaU ia aa followa: and motor ao that there ia the utmoat 
aeourad to a almltar aatkfia caating mounted Aa toon aa the aubmarine reachea the atir- flexibility in apeed control, 

on. a awivri bearing with heavy king pin face, the door ia opened, and over a large The locomotive pulla a large beam to 

and arranged to awivd tbough a au^ient alab of ateel which falla flat in front of which the atern of the airahip ia held by 

angle to permit turning in a reaaonable the hangar, raila are quickly laid, connect- yaw linea until the dirigible aaaumea a 

apaen ht ready tnanaBToing. Thia ateering ing thoae in the han^ with the end of poaition parallel to the hangar. It ia aaid 


> !} L. 



mechaniara ia electrically opertfitC’^ The 
crawlera are apring mounted and eqnlib^ 
on the aaddle coatinga. 

The power plaiit ia contained fai a kontc 
of all-ateel fireprocl eonatruetlon. The con- 
trol cabin, of aimilar conatraotion, ia lo- 
cated on top of the houae and oontaina ell 


A Snbuiaril^lIHl^t Carrier 

W E have, in ttM oduuna, deocribed 
amall plaafg..<^igned to be carried 
anhmarine awMaunebed by hand from 
the upper deck into the water. The Britii<li 
have now gone a atep further and have 
actually converted a aubmarine, the 
of aome 19S0 tona anbmerged diaplacement, 
into a regular aircraft earrier, fully 
equipped with catapult. The photograph 
ahowa a Parnell Pelo emerging from the 
aubmarine, prior to ita travel on the cata- 
pult. The aeaplane ia a convmiional iwo- 
aeater biplane with folding winga. No 
iiried. 

tlie rear poaition 
lilt (>[ him. Wlien 
in the “hangar” thia little twin float biplane 
ia locked upon the carriage reeling on 
two raila. TIm large door in front of the 
hangar ia raiaed meclutnicaliy. 1'lie men of 
the crew find bat little room fur working 
round the aaaplaae and are dreaaed in 
long wadcra. 


the catapult raila. The aircraft ia run out 
on thia trolley and locked into poaition on 
tile after end u{ the catapult. The auh- 
marine ia turned into the wind and nine 
at a apeed that will aaaiat the take-off of 
the aeaplane. The pilot of the aeaplane 
opena tile engine “full out” and when he 
ning correctly, he 
y; a atoker pulla 
the relcBac, operatea the catapult, and liy 
tlie time the aircraft reaches the end of ita 
run, it ha« attained a high speed. 

The cleaneat sort of take-offa have lieen 
made in apite of the very abort run pro- 
vided. The pilot and the obacrver arc 
iialiiratly banged against the back padding 
in their cockpits but are etill able to handle 
I lie controls with perfect precision. The 
aubmarine aircraft carrier should be of 
great help to any fleet. — .4, K. 

A Dirigible-Handling Locomotive 

O NE of the moat important problems 
to be solved in making t!ie airahip 
practical lice in the task of ground han- 
dling. Strange to say, a locomotive cornea 
to the eid of the airship. Thia locomotive, 
built for the Navy by the H. K. Porter 
Company, will operate on a circular track 
around the mooring maal of the airahip. In 
front of the hangar at lakciiurat, New 
Jeraey. The locomotive is powered with a 
250 huraepowei. eight-cylinder gasoline en- 
gine. The engine drives a hydraulic pump 



that the locomotive in this poaition does 
work that could hardly be performed by 
1000 men. A special feature of the design 
ia that the height of the locomotive ia only 
six feet from the top of rail. Moreover, 
its top ia abaolntely smooth ao that there 
ia no projection for the airahip to catch 
on when swinging around the mooring 
maal. The hydraulic tranamiaaion of the 
locomotive permits absolutely smooth opera- 
tion willioni jars or jerks. It would be a 
fine thing if this last feature were embodied 
in oiir ordinary pasaenger trains! — A. K. 

An Air Ferry for New York 

T he main objection that hitherto has 
been made to the air transport services 
out of New York has been the time required 
to get to Newark Airport from various 
parts of the city and its suburbs. Now the 
Curtiss Wright Corporation has incorpo- 
rated a new airline, the Metropolitan Air 
Ferry Service, which on regular schedule 
will connect Newark Airport with Floyd 
Bennett Field in Brooklyn and the Glenn 
H. Curtiss Airport on Long Island, ihua 
bringing the two most important airports 
of the city within a few minutea flying 
dhtance of Newark and incidentally pro- 
viding a splendid aight-ieeing trip over 
Manhattan, Jersey City, upper New York 
Bay, Brooklyn, and Queens. 

The flying time between each airport 
is line than 1.5 minutes and the new ser- 
vices are of course made to coincide with 
the schedules of the air liners. The airlines 
operating at Newark Airport enable one 
to fly anywhere in the United States whhin 
30 hours. Even now, 10,000 paaaengen a 
month come in and out of thia great air 
center. With this new ferry service there 
ia no doubt that this number will be greatly 
extended.- -A. K. 

Photography During a Parodiate 
Jump 

E veryone wants to know how it feels 
to jump from a plane high in the air. 
The man who jumps can seldom describe 
his. aensations after his parachute Itig 
iwonght him down aafely. The straia 
the deocent (gtappeora immediately 
the possible loafic of roncem b apt to i^vo. 
way to a btot4^ trta of MtialocUon. 

Corpwo) Corl^ E, Kane of the Anny 
Air Corpa, Toefankol Sdwol Detaehmeatt 
determined to toko aomo pidiiiea of him- 
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SCIIJfTITIC All fill CAW 

mU ia dxi Mt of SMklag • panfchal* 4M|k potated la iIm dlnettoi in wbddi k «M i 
If MiooaMfalt tho pliot««ia|^ woakl b« • origiaalW oot, bat tli« ^ kei»> i 

imnaaimt iwopcd «f iodol esiamti«M on lags ana otbor fon^.Wttild 'lnliM^'kt 
tha way dowiL A Brownia box oaaMnu talc- and tho diraction of atia would fmda* 


ing vMt-po^et «iM pietnret, waa Mod. Tho 
only adaptationt rottnlied won tha aolde^ 



ing of an exienaioo piece on the finger lerar 
for eaaier snapping and the riveting of a 
ring for a lanyard to leeeen the risk of 
losing the camera. Two of these cameras 
were fitted up. 

Corporal Kane jumped from a boaiber at 
4000 feet. He deacmded 800 feet before he 
wu ready to take pictures of himself. 
Ha succeeded perfectly in taking eight 
snaps from arm’s length, getting his face 
into each picture. The surprising thing 
about these pictures was that they showed 
a pleasant and confident expression in each 
caael~.4. K. 


The moat imponmtt raanlual of the 
forces which may ialnance the gyroscope 
is known as “p r e e aSa iQ i i.* * If a foie* is 
applied . to the axis 'M the gyroaeopa h 


Ffgwrw . Dlagnaa of 
foacas adlng on a pfloth 
aanaaa kt' a turn. The ta> 
aubttt of tha caoirifiigal 
foxea and accalaratlon 
feccaa gieaa him a falsa im- 
pramioa of tha varticsl 


wOI move or procasa in a diraction at right 
aagloa to tho applied force, aa shown in 
Figure 1 

To maintain the gyiosoopo in a horizontal 
plane one possible solution is to hold it 
in place with a pendulum. Many attempts 
at making borixon instruments have de* 
pended on making the gyroecope pendulous. 
Every acceleration force acting on an air* 
plane, however, will energise the gyroscope 
and cause it to “faQ of” or preoeaa hi a 


• -rirMqWfWw.f' ■ 

ab fats metpt la dowod ly a tando^ 

awiagiar maa wUek eaa: aalaiia at- do- 

e r easii iba.sto af Aa.ortfea aa b awiaga, 
thus iaeiaaaiag''or da awaaim tko walwaa 
of tha air jet whkk oaeapaa. I ha aotmal 

to veiUoiil, partdta foar equal air {au to 
oac^po, holdiiif k** Atvoa^^ Ir pecktoa, 
When tho gy roa e^ .taada to, procasa, 
duo to aocdomdai fi^aa, tbpao saM will 
altar the vduap of one or aMWO of tha air 
Jets ao that i|ip|k/|potloB.:foioa against 


on yiiga^^e pookloh "iHna- 



The AviabMrV Artificial Horiaon 
^ airplane pilot has three aenaea which 
are affected by tho position of his air- 
plane in relation to the hoiixonul: 1— Hit 
eyes which usually use the natural horiaon 
u a reference; 2— Hia ioner ear which is 
really a minute form of liquid level ; 3— Mis 
deep “muscle sense" or the feel of his own 
weight. 

If poor visibility prevents the use of the 
eyes to obaorvo the natural horiaon, it has 
been found that the deep "mnscle aonae" 
and the inner oar cannot cope with the 
problem of defining the horizontal. Hiia 
to doe to several caiisea; the moat impoiv 
lent of which is that a man's senaos are 
taught to indicate tho poll of gravity and 
he cannot distinguish between this and 
other forces such as conlrifugal force. 
Figure 1 iQuatrates the point. The pilot 
is making a tu^. Tho poll of gravity acto 
verttoaily downward aa shown, but in ad- 
dbion to gravity, the conUiiugal foroe 
Mmaa into play and the pilot’s impressioii 
of the vertioal is the reauliant of all fotcM 
and quite distinct from the true vertical. 
Ig eoi^ilicated manenvers and blind 
ktoretore, the pilot'a senses fail to help Um., 

Uader tho same coadhions the ordinary 
liquid lewl also fails in the task of ipp- 
cMini tha tfM horisontal boeauso the lii^ld 
\^,of';tlw krai alao to autcopiiUe to foreSh 
^v Niikkr-diUi jpiinrltyi A penduliim fails f«t. 

the agPK nasoa ay 

ajdatlwii mtwi bo tha use of t1|r 

A* ihoiato in ngari I* Dp gynxeepo is 
a rahttikMrvdtoas . U 

a.lrao gyrap e o p a wero,alwu)^ in an ak^ 
phmo dm aim woaM tend: to tonuln rigidly 


F/fwrf 2t Pmdikig tha gyroaeopa 
c o w aaa it to pracass ot anglm 
to tho diroedon of the totem 

direction at right angles to tho force ap- 
plied. The penduluai, aa it tends to pull the 
gyroacopo back to the vortical again, oausea 
precoaaion at right angles to the pulL Due 
to this precesahm, the gyroscope will never 
return directly to the vertical, hut will fol- 
low a spiral path, cantinotlly seeing tho 
vortical hia novar coming to rest. 

To make the gyroacopo indieata tha 
hortoonut, aad to huiiro ita rigidity by 
eliminating thp precePaion of the pMdukua 
gyroscope^ a form ol ’‘pehdulum-eootroUed* 
gyroscope has been dofdoped. . 

The gyioaoepe |e paoiMued whhin en trir- . 
tight camipi mid. k nuted by .two .air 
iota, fdiawa 'lato ^^. aaaing aootkm 
from a 'veatmd k:^.Wpaueam), vhk^ 
impinge oa.jturhtiw Mpfe on iu pvlpfaery. . 
The oxheuit air ip oon^ed to tM ktok 
part of the eaWng wjwro fear "jo^ 
spaced Ho degrees apett, divide the-kx* . 
haual laip fduT eacatMi^ air jota e( opppal 

Each of the poyta. itapugh which tlicae 


tratod, the penduloiia vane "A*’ will un- 
cover tho oidianst air port "B." The vane 
on the opposite side swings to decrease the 
volume of iu air jot and the increased 
air jet from port "B” will proceso the 
gyroacopo in the dJreetioa "C” back to the 
vertical, the volume of tho air jet beiiig 
decreased aa the vaae swings back c 
the exhaust port. The gyroecope ahi.,. 
follows the pendnloni vanes in a tonight 
path; there is ao temkaey to preoaas nn- 
leaa it to caused by the moveamits of the 
controlling or dampening vanon 
It to thia entirely no^ dcvelopatont of 
the "pendnlum-contTolleii* or "pendulum 
damp^" gyroscope which hia otobled the 





PRESDWOOD 

works with Santa Claus 


CoontleM bomet will bo brij^tened this 
Chriitnwo with gifts that Maaoaite Presd- 
woo4 helped iDake..J)eai:diful, durable gifts 
that oome from factories all over the world. 

The nudcen of these articles are Presd- 
wood enthusiasts. Natorallyl Presdwood 
ie bettwing their produc^ cutting their 
coete, ipeMing up their production. 
Articlea such as those shown on the right, 
and many others, are being made of 
Fmidwuad^th gi^ success, 

IhaillgSiat your presses, idaners, drills 
and^aj lj l r s dl l udce landly to these modem 
faahljl^hoatde. So will the machines 
t|innii|'^it--and the mmi who work widi 


hand tools. You’ll have little concern over 
waste and rejections, for Presdwood is 
rigidly graded at the mill 
Get acquainted with Presdwood, the 
amoodi, grainless, water-resistiiw board 
that doesn't crack, chip, split, splinter or 
warp. Use it in your factory. The free 
Presdwood booklet will give you the com- 
plete story. Write for your copy today, or 
consult your'himber dUler. 

M asonite 

PRES D WOOD 
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Speiry Cynwco|w Conputy ta produce 
iuMmiBMit, Figure 4, whiel|, will oontinu* 
ouety iadieele i)>e ngtonl horixon. We have 
meiitioiied and illuftrmted tbia device in 
the pant, but thin it the Grat time that 
detailt of ita operation have been available. 

The dial of the instrument has a while 
bar aeroaa it to represent the huriaon. The 
dial also carries the silhouette of an air- 
pianev viewed from the tail, which is used 
as a reference point. The position of the 
white horixon bar at all times corresponds 


idane, the stmt has be 
hydnnlicaliy and the wheel has swung 
outward and up so dial it la complete 
clear of the water. Tests have shown the 
gear to be entirely lattofamory. 

It will be noted that the Uil surfaces are 
mounted on out-riggers so that the holt 
need not extend right to the tail surfaces 
of the plane. This makes for a shorter and 
lighter huU. 

The Gight of the IHhX and the diseusaion 
of a possible airmail service across the 



I 549 f^oiMttaad tbaaMst’s 
of the tewnlnasa of the pas- 
senger quarters, tlmra is over seven feet 
of head room and the width of the biM 
is considerably gNatee than that ef a 
Pullman car. A paaiiii:, lcebon» and eoem 
for extra storage epece are provided. 

Five hundred equere feet of half-inch- 
thick sound-proof materiel under walnut 
panels are used te reduce neiae to a aslni- 
ash trays, eigarette 
lighters, a ca: dof the atewerd, and 

individual vt 
comfort of t 


Front view of the S-40 baUad the at 


r Gjdiig beet for cosapuitea 


with the position of the natural horixon. 
Index arrows ere provided on the side of 
the dial to show when it is borixontal. For 
an illustration showing the various indica- 
tions under different attitudes, see page 
470, June 1930, SciKVTiric Asiemcan. 

IIm Sperry Horizon hat been entirely 
succetsfnl and is proving of inestimshie 
value in aircraft blind dying. — A. K. 

The World’g Largeet Amphilrfon 

I COR SIKORSKY, of the Sikorsky Avia- 
tion Corporation, has been in the front 
rank of airplane designert for more than 
20 years. In recent times he has increased 
his reputation by designing and building a 
aeries of splendid dying boats and sm- 
pliibiona. The latest of this series, the 5-40. 
is the largest amphibion ever built. It has 
passed hs trial Gighu in excellent fashion, 
and two ampfaibions of the 5-40 type ore 
to be put In use by Pan American Airways 
in their South American service. 

The 5-40 ii a bigb-wing monoplane, pow- 
ered with four Pratt and Whitney 575 
horsepower Hornet engines, with the en- 
gines installed in nacellee supported from 
the wing. The wing spread is 114 feet; the 
overall length la 72 feet, 11 inches ; and 
the groee weight of the ship is HOOO 
pounds. The pfane is oeptble of e top 
speed in excees' of ISO miles per hour; 
end with a gasoline capacity of over 1000 
gellona the 5-40 bea a cmiaing range of 
1000 miles. In spite of its enormous siae, 
the draft of the hull ix only S feet, end the 
■hip can be landed in 6 to 8 feet of water. 

While the principle of a retractable 
landing gear applied to a lying boat btdl 
b not new, the gear emidoyed on tbe 5-40 
is remarkable virtue of its aixe. Tbe 
retraeteble gear is in two distinct units: 
each eonslaili of a tdescoplng stmt, binged 
at its top to tbeupOer part of the hull agd 
atteebed at Ite lower end to the wbeU 


Atlantic have greatly revived interest in 
the possibility of trans-oceenic air trans- 
port. Flights in aingle-engined planes witli 
one or two occupants nt most, and with 
nothing but an overload of gasuline to 
carry, are now of but little interest. The 
true path of progress lies in building bigger 
and bigger Gying boats, large enough to 
be seaworthy wider difEcult circumsiaiiccs, 
capable of carrying many passengers in 
perfect comfort, with several men in the 
crew, end liaviug every type of safety and 
navigational equipment. 

Tlie artist’s imaginative conception of the 
S-40 is of the hii^icst interest and keeps 
very clotely to the actual design. 

In the bow of the hull is located llie 
anchor department. The next compartment 
■ft is the pilot’s cockpit with provision for 
radio. This compartment seats the pilot, 
the co-pilot mechsnie, end the radio opera- 
tor, with ample room lor all. The third 
compartment contains four passenger 
seau on the port side. In the fourth com- 
partment are sixteen nnd in the Gfth com- 
pertment eight passenger seats. The sixth 
rompirtment is • smoking room with com- 
fortable teats for six people. A personal 



the raft, aai^ike 
Wltkneap^ 

1h»AafoniijNi>Kt 

. . tke «s«r'ol 

Kgigd the nMtlif 'flw pniaaagHi^ fimer- 
if'jind is provided with cmB lift, as 
jaebta aji4 binitain wliiMM 
^ba utiltMl:|;Mk p r e satvam. .Ml 
a of tkidi^ are Ctn-piwofod 


Wmv we consider the reliabiUty of the 
modern engine and the fact that tour 
engines are provided, it will be seen that 
ocean Gying in tbeae large seaplanes is 
assuming atvicuat is workable haxard. It 
might be intetating to recall a reccat light 
which ended m diiaater but is atlli reaaaur- 
Ing from the safety point of view. Three 
Portuguese Oyen ifbp attempted to ly to 
New York from tbe airport at Juncal Do 
Sol, Portugal, in a much saaller ship (a 
Junkers seaplane), were adrift, as the 
reader will recall, aevcB days b the rough 
waters off Newfoundland.’ The lyen bad a 
terrible time clinging M tlMair frail craft, 
drinking, in carefully mtaiwad quantitiaa, 
Um watw from their radiator, and attffering 
from cold and hunger. Nuvectbdeaa, they 


6m it par ^ptogripba dwws tbe am- 
pblbbii gear down Md the plane ready for 
bmd work. In tbe second photograph, 
wbieb shews an aHitt’l conofi^loB of the 









s t i «; N I r le -■'■a-m cr a- 




tti9«d ■iolt for tmnn day«< tkc S^, 
with ill gmiet aise ud o^nlp- 

moat, oc^ onooDnlrr • aimlhir mUiaB 
wilk nnsli let* diMomfork— d. X. 

Cooling the Cyllndar Heed 

O NE of our photographi ihow* the new 
“E” type cylinder heed noyr lued on 
Wright Cyclone enginee. Tbp rpeder will 
note how carefully all parta pf the cylinder 
head are finned fw maximum oooHng ef- 
fect. Even apark-plug ootdera, u shown 
at the center of the photogra]^ are finned 



« i&M hte Utheitd ImMi 
available in this dees of Schndder Trophy 
racing seaidane. Aiaot the fuel was a ape- 


shmbol, and tetraddilri lead. 

Hondling the **Akron** 
rpHE ifhron has peaaad iu teaU in a most 
X sadafactory fadihm. Once in the air, 
the airship is one of the safest flying craft 
possible, hut undocking the Akrcn was not 
at all an easy task. 

The 



Zeppdin airship factory comprises two 
lO-ton aide-handling cars, a taxi-wheel, a 
tail drag, more t^ a mile of railway 
tmcka, and a great three-legged mobile 
BMorlUg mast Ihe railroad tracks run on 
each aide of the ship throud> a total of 
more than 5300 faec On iheae parallel 
tracks run the heavy aide-handling ears, 
with lines attached to the aide of the ship 
to hold it steady against aide gnsu as it 
leaves the dodt. On asdi side of the ears 


Mint^ ml Hie'itf 
ear Uflad h into tbe air andi 
their hands as long as it oa^.^ 

Tiia ah^ ajm^ Indmeei 
greamd as a free 
motori running until ft i 
akituda of about SM laat. Afldr tha deabad 
altitude has been atteined, tlte ^ 

idnaa were started and tba.4|piMMar be 
^^to have been dduiitel|r^,\il^|^«d.— - 

York ^£^^tllfglfti£jbi 


T he Lndinglon'’ 


by use of a larger number of fins 


for cooling. These spark-plug coolers are 
composed of bronze inserts of standard <le- 
algn, cast in one piecs with aluminum 
alloy cups which are finned on the outside 
to provide cxmling area for the inserts. 
It is to this careful attention to such details 
of design that we owe the Increasing re- 
liability of our aircraft engines.— vf. K. 

Hi^ AInpeed Recordn— 
Sdmdder IVophy 

O N September 13 at Calshot, England, 
Flight Lteutenant J. N. Boothman 
won penuaneutly for &igland the Schnei- 
der trophy with an average speed of 
340.08 miles an hour. This sverags speed 
wu made in seven times etound the tri- 
angular coiuM of 31.7 milea. On hia first 
two ftps he made an average of 342.9 
miles an houf, thus setting a new world's 
record for sp^ for 100 kilometers <62.1 
miles), 

A third record was made by Flight 
Uentenant G. H. Suinforth wlw broke the 
world's speed maik fpr a tbree-kllomeier 
(lB63-miie) straight course with an sve^ 
age of 386.1 miles, uKtfu than ^ miles 
an hour belter than Squadron Leader A 
H. Orlebar's 1929 record of 357.7 miles an 
hour. 

Shortly after the Schneider raoea,'on 
. S^em^ 20, Ueutenant Stsinforih ) es- 
r airspeed record of 4|ML8 


the nvmiaitst qf five runs over 
kibmqter cdplM on the Solent at Cats^ 
in an S6S imaplane. On his fastest lap, 
hemadtfilXE.wllaiaahpur- 
For this latter teooed fllghfl Lieutenant 
StaJnfortb had avaiUk^ In a Itolft-Iieyee 
engin* built espaeUIft for Irtd, MO 


1000 feet of cable wound on each drum. 
Thrust rollers extending downward below 
the top of the tracks enable the side- 
hindling cars to withstand the largest 
cross-wind forces. The tall drag, a sturdy 
axle mounted on solid rubber tires and 
weighted down with a load of five tons. Is 
attached under the chip as an anchor 
against upward gusts. It is the last piece 
of equipment detached before the take-off. 
The taxl-whed is a great six-foot castored 
pneumatic tire. As the ship prepares to 
leave the dock, the side cars and tail drag 
are attached and the mobile matt moved 
<0 the ship at a speed of two miles per 
hour. The steel nose cone of the ship is 
locked into a huge metal cup at the top 
of the mast and the mast is again set in 
motion, tawing the ship after it. 

In the actual first handling of the Akron, 
the Navy crew prepared the most definite 
instructione to officers and men alike, with 



Cur^ Moi 

ATTEMPTS 

TX from, ft* cont«r 

of comtserdsl Utilltj^SBys q redeM iasue 
of Cos Aslir;jtiKpfd,,int sijSirstkm of the 
carbon monoxide nm oidy tBeyearts the 
cost, but also alters ffte^hsutiiii idjae of 
the gas so that a comfiMe efagMIid'M ihs 
consumers’ burning be 

necessary. ... , v 

It is announced that the Berlin Mnaidpa] 
Cat Works has lately succaededr after ftng 



a rigid sy^^. of MgBals and 


sxperimsnta. In ntDeving the pofto 
AftsW the'dftff had bM towed out of the . turn of the fis M a cost of o^ o 
han^r with thp pf rails and side edf, of a qeni per cubic mster. It n 

the last eemmaad was "up ship.” At this seen whsl^ this ftboratmy su 

eeeumand the shift was reftased fftos the equaled in fttge^caft c nm inerclal p . 
mooring mast and the men hi the forv^ tftm ' ' T - 

centrol ear,,iued ftog p(d«a drtth pafied Inw etq^eritBctks.jfsab;*^^ 
broad Y-riuped euda—calied ‘ftntdMs”— ccsset4h«dfkM)pa;ft 
lifting the ship into thh air by iraddng wffti was ooliddoftd Mruid ttit ftwd CsriftCtiftlMd' 

the erutehes against the hand laift sn the tn hetpWm iftlff- sM-5tyi: dhgW)»..r<ifilga!ft>;iii::^. 
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AT LAST: Two Books Salesmen 
Can Really Use! 

H erb two eatuclv new end unique boolu for telesmcn and lalet managen. 

Thcjr arc edU on the prcta. They are written for today’s needs. 

They wOi take the depression complex out of every salesman who reads them. 

They will pve him new pep— new energy — a new lease on life. 

They contain hundreds of practical pointers on how to mate udtt NOW. 

Jack KMn, atrtlioc of thcM book*, b a tncccMful calw manaiat who hai rban from the ranks. He hat pushed 
doorbeUs and told to bank prs ti dentt. He b in charge of a lar^ force of men who are producing orders to- 
day. Hs knows s a l es m an and their probl em s ■ h e apcaln thcb language. 

- ME, TRIUMPHANTI 

The Story of a Salesman Who Got There 
by JACK KLEIN. Forewmd by B. C Forbes | 

John Grant, salesman — typical saiesmun. |l 

Symbolic of at! salesmen — all selling. '' 

Alibb. The excuses. Ready to give up. Wine — women. 

Family troubles. Bnke. 

Then the awakening. John Grant's common sense 
'i comes to the front, lie gets on to himself. 

I He follows the rules of the game — ^he becomes a success. 

How? Why? What ntade him fail? What made liim 
succeed ? 

j ^ stirring as a novel— as vivid as any 

A fow of dM aubjoett covarod fiction— yet it's true. A few of tho subiaett covsto 

I. "MB, TRIUMPHANTI- What was the matter with John Grant is the ntattrr « "SHORT CUTS" 

John Gnat, salesman, leaves Ms sale.<imcn. Re mrself— Eisht hours a dsy- 

NSr^^wKiTiriS b “h!w 

Us pocket, with ■ wife and children, every salesman come through! „ Why men yull-Tlmt first nil 

uamid bilit and defats st home. John »*•' eellin*— Peeling blue, 

thuliu tW whole worU U eeainit How five men Rot urclera Ibi 

iS^d. SHORT CUTS FOR SALESMEN “j.”. ^n'T’h.tter at 3 

EJlSh2?Tff^«U?"S? IdiSSli! h JACK KLEIN. Foreword by B. C Forbe. ‘ "'fhc’*l 

Hit lurch to Bucceea and inde- ^ ... , i.. e.iivia muk beans > -Give youracif an eve 

p o n d ow . Packed with aound, workable material tliat hua heli)cd break— Prfxiuctkn recurde»<Are yt 

Whst John Grant, *"*" “* aales— to hang up new rccorda. *'^r?'?im^your own boee* On slib 




A few of the eubjecta covered 
in "SHORT CUTS" 

Be yourself — Eight hours a day— 
Mental laeinesa -iTabita. 

How important is s iirMncetl 

Why men uuit'—Thst first call - 
Real selling— Peeling blue. 

How five men got orders that 
others had lost. 

Is a man a better laleeroan at 30 
than at SSI 


up new rccorda. 

An invaluable help to the man wlio is n’iUing to wc 
and who wants to make more money for himself a 
hb firm. 

It shows how to make every call count — how to ma 
the proapeci sign on the dotted line — liow to elimim 
waste— how to make every minute of the day in 
ductivc — how to be a telling salesman.— and it gives 
hundred other pointer, for increasing sates. 


wSfti.sy.ffisa'y^ 

;7(ko gr(M .btnptaiioa. SeOint and 


Mail tba Coupon To-day and havo iIum two books 
oouM to yon ON APPROVAL. Return then witfain 5 
days if tlioy aro net THE BEST BOOKS ON SELL 
INO you evor raw. If you koep dica — pay whoa bUlad. 


Arc yiiu your own hoes 3 On alibis 
— Uefenee mechanism-' The greatest 
truedy in life — The law of averaget. 

The stakes you pley as a salcs- 

How one “Star” does it. 

What do yon want?- The story it 
the thing- -Are you broke on Satur- 

“bow to borrow money - - Where 
are you going?— Wishes va. wants. 

Prospects are not mind readers. 

H^yo u jvw a ra^ nuui^r. 

Battering (or on Intendew — Don’t 
n^erlwdi the secretary I 

rall-bocka— High-spotting— Straight 


Wl^’a your complaint ni 
infcHarity complex. 

The standard sales talk. 
Saturdays and Sundays. 


B. C PORraS PUBLISHING CO., 120 Fifth Avenue, Now York, N. Y. 

Scnd.Rb e copy of “MF., TRIUMPHANT I" end “SHORT CUTS FOR SALESMtN" ON APPROV.M.. I ehall either 
return thkm within 5 deye end owe you nothing, or pey the Spodol Pn-PubBcotion Price of only $4.00 for both books. 


BPSCIAt, QOAHTTTY Quote me your ^leclel prices for i 

ittICSB □ ME, TRIUMPHANT! □ SHORT CUTS FOR SALE.SMEN 


topifs D. Both Books 
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dw eaiboii moBoxUt betof tboi ocmtetted 
into cwbcmie add and the- inter yapor » 
dnoed to hydragMu The cuhonic acid i« 
then removed by waibiiig the gae with water 
luifler preeMire. At timee another procen 
U combined with thli, m that methane and 
hydrogen are derivativee.— <1. B. 

Cooking with Cold 

N OW that low temperatnre* have become 
available to the houeewife tfarongh the 
introduction ot the modern refrigerator 
people are becoming more intereeted in 
what may be termed “cooking with cold.” 
Ai a reeult, many new deuerts and chilled 
diehee have made their appearance on the 
dining table. A wider choice of foodt i* 
poMlUe. Tbit means better food, less waste, 
and more pleasure in life for the house- 
wife. Health authorities ire in accord that 
food, to be safe and free from bacteria, 
must be kept below a temperature of SO 
degrees Fahrenheit. Cold is the conqueror 
of those tiny micro-organisms which cause 
food to spoil. The danger point is SO de- 
grees. When the temperature ot food rises 


power. Weight of the' truck was 
pounds, and of the trailer 11,000 ponnda. 
The truck body wae refrigerttcd by a 
Frigidaire unit mounted, with iu eeperate 
gasoline motor, behiiMl tho instrument Mom. 
This cold Mom wes insulated against beat 
by meana of Dry ZeM blankets, a very light 
materiel made of the fiber from the 
of the oeibe tree. The trailer wae attached 
to the truck with a Smith Safety Coupler, 
which is said to be simple and most ef- 
ficient. 

Ibe entire unit Wae S2 feet lung overall 
and was mounted on 22 llree, 10 of which 
were on the truck and 12 on the trailer. 
Ail wheels except the fmot steering wheels 
were equipped with Westinghouse-Bendix 
brakes. With these brakea, tests showed that 
the truck and trailer unit could be stopped 
in its own length when going at the rale 
of 30 miles an hour. 

The equipment in the instrument room 
kept t check on the performance of 53 dif- 
ferent parts of the unit. The instruments in- 
cluded ihermumctera, tachomHers, hygrom- 
eter, gradometer, and varioua others for 
determining gta and oil consumption and 



above that point while awaiting consump- 
tion, harmful bacteria multiply rapidly. 
Thus artificial refrigeration the year round 
becomes the only safe and satisfactory way 


Tha truck and trallar which mada tbs 
racofd Hu es cuuuti y run, and balow, 
its very complete hutrument board 


DECEMMI^i^' 

contete^t* timehHihfng g iriiiii niillntel 
frdght serviee by truck. Colonel G.%' 
Davies of the compgay, belioveg the d<g^: 
onsttetiog fully wgmmie ench opargUoh,' 
Ha mys thgt the fact that the running tiwif 
was lees than five days b evidance ihag, 
with motor transport equipment, package 
freight can be handled with a caving of five 'c 
or six days ever rail diipments, or ae fast 
as express at freight rates. Inddeaully, he 
expresses himself as unequivocally in favor 
of regulation of motor trucks by the In- 
terstate Commerce Commlseion. 

Total of Atmoaphere 

T he preaiure of the atmosphere at sea 
level averages about 14.7 pounds to the 
square inch, which correeponds to a read- 
ing of 29.92 inches of the barometer. The 
density and pressure of the sir decrease 
rapidly as we ascend. At an altitude of 3A 
miles above sea level they are reduced oae 
■ half. The aiii>ed |^ filKg" ^Itlrtds, however,' 
many hundreds of miles above the eerth, be- 
coming rarer and rarer with increase of 
altitude. Above six miles it b too rare to 
support life. Still higher it beeoaes more 
tenuous than the htel= “v'ecnum” we can 
attain with an air-pump. The total weight 
of the atmosphere is about 5,633,000,000,- 
000.000 iam.-~Tyco*~Roehesler. 

Smallpox^ 

L arge pans of the t^nlted Steles arp in 
J grave danger of epidemics of that hor- 
ribly disfiguring and highly blal disease, 
smallpox, members of the American Pub- 
lic Health Assocblkm were told by George 
H. Van Buren of the Metropolitan life 
Insurance Company. 

The fact that over half a miUkm casee 
of the dreaded ditesse occurred in the 
Uniled .Stales during the period 1920-1930 
came as a surprise to this important gath- 
ering of public health ofiBcials snd authori- 


to preaerve perishable foods. A reliable ther- 
mometer should, therefore, form part of the 
equipment of every kitchen. — Tycos-Rochti- 
ter. 

Motor Tranaport Across Country 

I N order to obtain a record of the uni- 
formity of performance of motor equip- 
ment over a long haul, a large truck with an 
equally large trailer, of the Southern Cal- 
ifornia Freight Lines, Ltd., recently made 
a remarkable run across tha country from 
Los Angeles to New York City in Septem- 
ber. Leaving with a load of package freight 
on the fifth of the month, the truck and 
trailer stopped at sevenl cities to unload 
part of their freight, snd reached New York 
on the eixteenth, ^he inning time for 
the 3200 miles being 117 hours. When the 
truck was finally unloaded it wae found that 
the perbhable freight in the refrigerated 
truck body was hi a perfect slate of presr 
ervatkMi. No trouble was experienced od 
the way except for one puncture jrhich 
was caused by a railroad spike. Engineers 
kept an absolute log of the trip every 10 
miles by recoftUng the reedings of instru- 
ments in the iastrfiment room which was 
combiued with sleeping quarters Just b» 
hind the driver’s seat. 

AU stegit; equipment was used through- 
out. Tlarirtuseie wae ■ General Motors T-99. 
the engtite. bring a Bniek 5^ vl 135 hoi^ 



■0 forth. Ji'or the trip oi 3200 miles, the ties, in view of the fact that vaccination, 

gasoline consumption totaled 1145 gallons sure preventive of smallpox, baa be«a 

and the oil used amoauted to 13 quarts, known for over 130 yeers. 

The average speed wea something ov^ 27 The largeit number of catee per tbouetud 
miles an hour, and the average miles pm population was nqwrted from the 
gallon of gaaoHne 2.79. Rocky Mountain and the ihree Paeifie 

This test run was nude becanee the statce. The fewest oases were found in 

Southern Criifornb Ftri|bt Lines, Ltd., the moetr densely popnlated parte of die 
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An 

Appropriate 

CHRISTMAS PRESENT! 

There is no more appreciated compliment that you can pay to a friend 
than to give for Christmas, a year’s subscription to the Scientific Ameri- 
can. It will give pleasure and profit and l)e a reminder every month 
throughout the year of your thoughtfulness. But more than that, it will 
be an expression of your appreciation of his intelligence, culture, and 
breadth of vision. 

KEEPS ITS READERS IN TOUCH WITH WORLD’S GREATEST DOERS 
You realize, and he will realize, too, that to read the Scientific American 
is a mark of distinction. Its subscribers are put in touch with the greatest 
thinkers and doers of modern times who keep their fingers on civiliza- 
tion’s pulse and they, and they alone, understand clearly the forces that 
are moving the world today. Your friend will be grateful’ for a sub- 
scription to the Scientifit: American — the most appropriate present you 
can make. 

TWELVE GIFTS IN ONB-A MONTHLY REMINDER GIFT 

Send the subscription order promptly for your gift subscription and 
your friend will receive a card saying the magazine will be sent to him 
each month with your compliments. This card will be sent either to 
him or to you, as you direct. 

Christmas gift subscriptions start with the January number — de- 
livered by mail at the reader’s door on December 20 — provided you 
give your order promptly. 

One Subscription to Scientific American $4 
Two Subscriptions $7 Three Subscriptions $10 
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24 West 40th Street, N. Y. C. 
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Tnaiivttir ami Mack fwnu on WlniMCCMa Ldk% W. K. ICtllaM Bird SuMtaMT 


oountry, ihe New England and the Middle 
Atlantic atatea. These ere the sutea in 
which public aentiment has been moat ac- 
tive in supporting constituted heahh au- 
thorities in measures for the prevention of 
smsUpos, Mr. Van Bnren pointed out. 
“On the other hand, tMe states mkere the 
incidence of the disease is high are those 
where opposition to compulsory vaccina- 
tion has been strongest, 

“Until there is more general vaccination 
and re-vaccination, there will always be 
grave danger of severe and eatensive out- 
breaks,** he concluded. — Science Service 


Savltig the Trnnipcter Swan 
ALWAYS intereated in oottservalion 
movemenu designed to preserve native 
species of birds and animala, we are 
(deascd to preaent below a letter to the 
editor written by Mr. George Hebden 
Corsan, Sr., on tmmpeter swans; 

“It is more than 2S years since I wrote 
the SdENTinc AMEMcan on the advan- 
tage of dredging the peat and marl from 
the lakes of Michig^ Wisconsin, and 
Minnesota, instead of draining them and 


“Again I call your attention to a most 
urgent conservation matter calling for im- 
mediate action. For the last four years 1 
have been building the W. K. Kellou Bird 
Sanctuary near Battle Creek, Michigan; 
when Mr. Kellogg gave the Sanctuary to 
the Sute College of Agriculture, ray wife 
and I motored weal to Whittier, Califor- 
nia, to start ornithological and avieultnral 
studies in connection with other work at 
WhHtier College. On our way, we visited 
Yellowstone Park as 1 wanted to get first- 
hand infennatloA abont the trunveter 
swans reported as breeding there. 

“On iminiriiig of the Park Rangers, 1 
was told there are two pairs of tmm^er 
atwans in the Park; that they are the only 
aaee known to be in the country; and, 
inrther, there are only 80 live tmmfeter 
iMaito left in the world. The Raigete 
adviaad' mB that one pair lays five of six 
egga^aaoh year and the ravens eat the 
egga.'^TlHtt pair doesn't even gat a c&nce . 
to haick.tk|lr young. The other pair lalsea 
frea fmar (g six young each year an^ the 




idans to save this most Interesting of all 
onr wild waterfowl. As a matter of fact, 
1 consider the trumpeter swan the moat 
interesting of ail the wntid'a game wild 
waterfowl! I say this after vie^ng alive 
soma 85 variHies of wild dudu, and all 
the varietiea of wild geeae and wild swans. 
Consider that I left on Wintergreen Lake, 
at the W. K. Kellogg Bird Sanctnary, some 
14,000 wild ducks, 100 wild swans, and 
400 wild geese. Even the black neck swan of 
South America is not as interesting as our 
North American trumpeter swan lOlor buc- 
cinator), everything considered. 

“The key to their successful propagation 
is domestication, for the tmmpeter swan 
lends itself most readily to domestication, 
more so, in fact, than any other variety 
except the Uack swan of Australia which 
I have had fretjeently breeding twice a 
year. On the other band, our whistler svran, 
Olor coiumbiana, the vdld swan of today, 
is a most dificult bird to propagate in a 
domestic state. They will readily become 
quite tame but they refuse, so far, to nest, 
ley eggs, and raiM young. 

“We have allowed our whooping crane 
to be exterminated and the trumpeter swan 
is rapidly headed In that direction. Opr 
wood duck, on the other hand, was saved 
by domestication. So was the muscovy 
duck. So were horses, cattle, sheep, pigs. 
Even fish are dbmesticatedi Breeding fiah 


under dos sas ti c stl a js has Seahlted 
pareent of their eg^ matindag, while4|hly 
5 phtoe^ of the .eggs of wild cut-thitiat 
tre^ Bupi^ aphording to YsHows t aiie 
P^ aatho^e^ . 

*If we want to save the trumpeter ssrans 


the two pain in Yellewstone Park, place 
them on a small favorable lake close to the 
coast, say, in the state of Washington, and 
take care of thjsm so they wilt not be 
Xtdested by their enemies. Canada should 
act similarly With the few remaining birds 
in Britidi Cidumbia. By brailing the wings 
of adult birds and by pinioning the wings 


they can be ea^y domesticated, or semi- 
domesticated enough to save sufficient num- 
ben to preserve the species. 

“Barley, placed in water from one to 
two feet deep, will be all the feed they 
will require for trapping, or to feed them 
afterwards, as no wild waterfowl will dis- 
tinguish between wild rice and barley. 
Wild rice is the moat favored of all foods 
by ducks, geese, and swans. 

“A gentleman in Holland has a pair of 
tmmpeter swans which he secured many 
years ago, and which he breeds every year. 
From this pair I secured the trumpmer 
swans whicli are at preaent on Winter- 
green Lake. Two pairs will be four years 
old next spring, re^y to breed, and should 
breed, if all U we]i.“ 

Adbtnlnlateriag Callatheniep 

W OULD you like to have the benefiu 
of golf without an effort? Exercise 
without leaving your arm chair? Kee| 
physically fit despite broken bones? Main- 
tain muscle tone even when encased in a 
plaster cast? 

These things are made possible by a ricw 
electrical apparatus which causes gradu- 
ated contraction of muscles. It has won the 
approval of the medical fratmmity and is 
ii^ng used by hospitals to prevent strength 
from ebbing as a result of the inactMty 
of a patient who b recovering from illness 
or iAfury. 

Prominent medical authcHrities have 
stated that an hour and a half of “exer- 
cise** with thb apparatus b the physical 
{Please turn to page 417) 


- , ^ to ffy a bit, 

Is g Mrriblis oondhbh of aiffidtrs 
<k#<'.'|b«mMtar<^ans. , 



SCIENTIFIC AMERICAN 


' Hr 


TU see it 



HEY tell me there** five or aix million of ua— 
out of Joba. 

**I know that** not four faolt, any more than It la 
mine. 

**Bnt that doean’t change the fact that aome of ua 
rlf^t now are in a pretty tough apot — with familiea 
to worry almutp— and a worldeaa winter ahead. 

**Underatand, we’re not begging. We’d rather have 
a Job than anything elae you can give ua. 

**We’re not acared, either. If you think the good 
old U. S. A. la in a bad way more than tempo* 
rarily* Jnat try to figure out aome other place you’d 
rather be. 

**Bnt« until time* do looaen up, we’ve got to have 
a little help. 


”So I’m asking you to give ua a lift. Just aa I would 
give one to you if I atood in your ahoea and yon in 
mine. 

’’Now don’t send me any moneys— that isn’t the 
idea. Don’t even send any to the Committee which 
aigna thia appeal. 

’’The best way to help ua ia to give as genCTooaly 
aa you can to your local welfare and charity organ!* 
cations, your community cheat or your emergency 
rrlirf committee if you have one. 

’’That’s my story, the rest is up to you. 

’’I’ll ace It through— 4f you will!” 

— Unemployed, 1931 


TBE PRESroElVrS ORGANIZATION ON UNEMPLOYMENT RELIEF 

Walter S. Gifford 

Dinetor 

COMBflTTEE ON MOBILIZATION OF RELIEF RESOURCES 
. ; f Owen D. Young 

■4 ■. - CMnmm 

on Vntmrtoymma geliof U non-polttkti end wd n i wAwf au. lu purpose I* |o 
rdtof egenetof eeerywfcoro to provido load needs,. AU /dcMBies /pr the n a rf o tf 
itielmding thi» odeerffsemmt, knee been furnUhod to tko Cdmmiftee Mttkout cost. 




S o maiiy dctcripilofw of ■nutour’o tde- 
MopM made from the iMfractioM In 
the book "Amaieor Teletoofm Making” 
have reached the editor that it hw hew 
neceaaary to crowd many into thii month'a 
number, to the lacrifice of a large portion 
of the Intereating accounta of the joba aa 
aent in by the makera. However, here are 
a few fleeting glimpaea of them. 

The one below, made by Warren A. 
Donaldaon, 3235 Gaylord Avenue, Pitta- 
burgh, haa a aii-inch mirror. “When the 
politliing was complete," writes Mr. Don- 
aldaon, “I had the moat unearthly figure 
imaginable.” Much work reduced this to 
what a Fittaburgh profeaaional telescope 
maker called “the beat amateur job he 
had ever eeen." The instrument haa excep- 
liunal definition, and easily separates the 
double-double star in Lyra. 

The telescope to the right of the last 


“Figuring was difienlt, aa per guarantee eating work I have ever attempted. All 


in ^Amateur Telescope Making,'" Mr. 


t smoothly until the silvering. I 


“The coat was around 40 made three trials before 1 succeeded at 


doUtfa. Tha rings of Satnm and any n 




that." 

Rupert H. Olson, 3629 25th Avenue, 
Minneapolis, whose telescope is shown next 
to the right, writes briefly; “I ground sev- 
eral four-inch glasses from the five-and- 
ten store to get a little experience, so the 
eight-inch mirror was a small job to com- 
plete, by following the instructions in yonr 
lK)ok." Mr. Olson’s method of preliminary 
practice is commended. That kind of ap- 
proach to the job will pay in the long run. 

H. B. Donahay, of Blake, Moffitt and 
Towne, paper dealers, Portland, Oregon, 
Hcnds in a snapshot of his six-inch, and 
•ays: “I cannot agree with those who say 
that making a reflector is tedious. I en- 
joyed every Imur of the work from grinding 
the mirror to assembling the optical train." 


her of other things seen.. Tlie effort was 
fully repaid." 

Next, to the right, it a job by Walter W. 
Gaulka, 4203 Waverly Avenue, Detroit, 
wlio writes: “I had occasion to compare my 
instrument with a Jieiss four-inch refractor. 
In definiiinn mine was on a par with it. At 
92 diameters Jupiter's bands are very dis- 
ildiftB linct." This worker used a flat for a 

diagonal and mounted it adjustably on a 
made by William E. rack and pinion. The mounting was e\- 



“Tlie mirror proved to be a ‘peach,’ ” soys 


commenced work all confident and ex- parts. lireen Bay, Wisconsin. "It was nude in 

peeling the job to be completed in a week Below at the left ia a six-inch reflector the customary manner, and the nsual pit- 
or to. It took three months. The grinding by Taylor Bethel of Soiithold, New York, falls presented themselves. The resulto with 

consumed 12 houra, the polishing 25, and who says “grinding and mounting a tel- this instrument, which cost me less than 

ihe figuring five. Eight laps were nude, escope mirror is the most intensely inter- 13 doHar^ are extremely gratifying. I am 


1, who says he lemporixed largely from (dd Hupmobile Oscar R. Knab, 309 South Monroe Avenue, 


Green Bay, Wisconsin. “It was nude in 
t the left ia a six-inch reflector the customary manner, and the nsual pit- 


9 extremely gratifying. 1 i 
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now engaged on a 14-in(!h reflector." 

M. C. Walden of the Macicay Radio and 
Telegraph Company, San Franciaco, made 
acope partly by radio. That ia to aay, 
whenever he ran into a fix or “picklemi 
the work ho 



Twenty-fiveYears 

—the money from the sale of Christ- 
mas Seals has promoted : 

—the establishment of sanatoriums for 
treating tuberculosis 

— the finding of mberculosis in time to 
eflPect a cure 


teleacope editor by radio, through a third 
peraon in New York, got hia anawer the 
game day, and applied it to that eveniiig'fi 
work. He aays he ia aatiafied with the job 
— aa a firat attempt. But he doea not get 
the definition he would like, llaa thia any- 
thing to do with San Franciaco atmoapher 
telescope cd’a radiod i 

ahaky? 

e teachers find teleacope making 
just the thing, Ei. E. Gale, instructor in 
"math” and physics in the Port Perry, 
Ontario, high school, assisted by his stu- 
dents, made the teleacope shown. He ap- 
pears to be enthusiastic about the work. His 
mounting ia cast into a base which doubt- 
less "stays put” pretty well — a big glacial 
bonlder. Thia reminds us of the biblical 
wise man who built his bouse upon a 
rock. "And the rain came, and the wind 
blew and beat upon that house and it fell 
not, for it was founded upon a rock.” Is 
our quotation (from memory t correct? We 


—health inspeaion of school children 
— the teaching of habits that help to insure 
good health 

—the bringing of rest, good food, sun- 
shine, fresh air, medical attention to 
sick children 

^iglil ^^^^^uLerculosis 

Buy Christmas Seals 





CURRENT BULLETIN BRIEFS 

Short Reyiewfl of BuUetiiis and Papers on Scientific and 
Allied Subjects, and Where to Get Hieni 


AnroiiT Dehcn anb CoNtnccnoM (Aero- 
Mutie* BoUetm No. 2) h • vAla«ble 
LOBtribatkm to tbo mblact (IWbc attmtioB 
to the ptoUeiB* of muoicipditie*, tenoinal 
(■oJUtiet, airport idaiulBg and constrnc- 
Uon, airport Ufhtiaf, aerviciof eqaipaiMit, 
roof aaihlng, «t cetera. A»ronaattet Branch, 
U. S, Department of Commerce, Watktng- 
ton, D. C. — Gratis 

Tiond in AiarLANB Diucm ab Imdicatio 
»T Amovu Tyk CaimncATu (Aero- 
navUca Bulletin No. 21) ghrea the reauh of 
recent invettigationa and the aubatantial 
ehancea made bp manufacturers Aero- 
nautics Branch, V. S. Department of Com- 
merce, Watkmtton, D. C. — Cratu. 

CONVITOB Eucvatob (Catalogue C47) 
givea full particttlara aa to a method of 
eooBomically conveping lUiuida aa well aa 
coarae, fine, and granular prodneta, dry or 
motet. Tablea and a claaaified lut of nute- 
riala to bo handled are included. BaiUy- 
Burruu Mfg. Company, Atlanta, Ga — 
Cratu, 

iNYBericATiON or Vamous Factom Ap> 
RCTINO THE HEATINC OP RoOMI Wlllt 
DuuErr Steam Ramatom (Bulletin No. 
223) by Arthur C WJlard, Alonao P 
KraU, Maurice K. Fahneatork, and Seichi 
Konio deacribo eiparimenta conducted and 
reaulia obtained. It la a valuable monograpli 
giving unique atudiea. Engineering Experi- 
ment Station, University of Illinois, Vrbana, 
lUinoit^—SS cents. 

Annuai. Revibw op Legal Education in 
THE United States and Canada iue 
THE Yeai 1930 bp Alfred Z. Reed takes 
up audi aubiecta aa rcHXinaibibtr for in. 
adequate bar admission requirements, dif- 
ferent tppea of law acboola, the check m 
the growth of evening law schools, and the 
lengthened period of preparation. Car- 
negie Foundation for the Advancement of 
TeaMng, $32 Fifth Avenue, New York 
CUyt-Airatit. 

PAnn SoAUna Tam (Bureau of Standards 
No. R IIMO) deala with a limplified. 
achednle of widths and lengths of of 
idaia and printed tape. This material ia of 
considarable Importa n c e , particularip for 
sealing fiber and oomigated shipping con- 
tainers. Superintendant of Doatmentt, 
Washington, D, €e-~l9 eenU (coin), 

Seinaty Wobship in Apbica (Aniluro- 
pdo^ Seriea VoL XXL No. I, Pgb- 
lieatfoB No. 289) bp ITOfrid D. KaaeUp 
glpei afsarvep of Afrios la telatioa to 
the nature, dkirfhatioB. fnier-rdatloniUp, 
origin, and adgtation of serpent culls, wo^ 
aUp, and bellel. It la a aMuogiaph «f great 
httorsel 10 those atudpiag aadMopoiogp. 
Fidd Uatenm of Nmnd Hittttry, 
logo, ItUnoiSf— 75 cents. 


^ ualiu ta our reodsce, ifaa ad- 
Her shall be ^ to eonatdar f or 
review papers and bolleiias on 
nap phase at odmAco, soglnear- 
lag, or iaduttrp. However, we 
do not wish ordhsary catalofa, 
and we will not Dsastion what Is 
obvionslp prop og andn. 

Matariol sobmittad ahoold 
give foil infoonatieB as to where 
obtainable and dm price, if any, 
so that the tender naap obtain 
copies diiecdp without lumac- 
estarp correspondanea. — The 
Editor. 


CauacAL iNouBTar and Teaoe in Poland 
(Trade Information Bulletin No. 762, 
Department of Commerce) bp Clayton Lane 
presents all availdile information in con- 
nection with Polish production, imports, 
and esports of chemicals. Superintendent 
of DoeumenU, Washington, D. C—10 
cents (coin). 

PnesENT AND IwriNmNO AmjcAnoN to 
Education op Radio and Aluld Aura 
(Information Series, No. S) by Levering 
Tyson presents information of great value, 
a knovdedge of which would prevent much 
mieeoBoeptioB of the oitire subject. For 
exampio wo loam that a KWO-watt atation 
eoato 44,900 dollars capitsl inveaUnent 
while a S0,000-watt sutum loats 338,000 
doOaxB. National Advisory Council on 
Radio in Education, 60 East 42nd Street, 
New York Cityr—Cratu. 


Tits PaocEBsa or Ameugan Chemistby 
Since the Outbbeak op the Would 
Wah (Roprlnt, IndustrUd and En^newing 
Chemutry, Volume 23, Jenaary 1931) by 
William A. Homor and Lawrence W. Bam 
glvee a table, idiowlng year by year, not- 
able cbemical ditcoverlM and inventlona, 
(ho beginnings of the manDfaeture of new 
chemical prodneta of Importance, and ou^ 
standing changes in eatabliahed chemical 
mannfa^iirea. Uellon Institnte, Pittthwgh, 
Pui— Grads. 

What New Yoek’s Tilepbonb Means to 
New Ycak by Jtmea L. Kilpmtnck is a 
Icctnre given before the School of Engineer, 
faig of Princeton Univeraity and is tsplMs 
with interesting diagrams and illustrsllons 
showing some of the engineenng problems 
which must be solved. New York Telephone 
Company, 90 West Street, New York City. 
—Gratu. 

The Sidcwilic Automatic Beake Invalid 
Elavatoe describes a greet boon to the 
skk and those for whom stair climbing It 
dangerous It makes the whole honse avail- 
able to those who have heretofore been 
confined to a amgle floor. Snch elevators 
can be readily installed in existing houses. 
SedgwUk Machine Works, ISO W 15th 
Street, New York Cuy. — Gratu. 

Clossabt op Botanical Tenms Common- 
I Y Used in Range Resbanch (Miicdla- 
neous Publiaation No. 110, U. S. Department 
uf Agriculture) compiled by W. A. Dayton 
IS an exceedingly valuable pamphlet with 
a wealth of deiinltioiu and many illiistra- 
liami. Superintendent of Documents, Wash- 
ington, D C -IS cents (coin). 



Thwa fwdio arthml aa ri who i&g to build dmlp «w» aats will be il is e a i sd ia 
dm BoMEoda bWgM Thsua, s hown ia the abom s ch an if i g dl isp i s iB, which b an 
riw Ega rf iht kgtn ba haoasdfai n cabioas t om mly mmd (Par n s lagds Pd jpn sni li 
Spujih ^ Tho sjwolt ispi li N af n ty ad sadMcaggigdr ndbg ■ tpp» 551 
vntidbb mM shba, a 124 aaMMomdd pawap dsaiutac. Mid. g losgla andfio astgggg 
stags using n PZ powsr patmodm tie contwl p4d of fho jspuda M Wgadh 
eoufdad..to the fi^ uf tim scimm ^ Ataeigts «ti4 UMlpindta spsisgM 
CuBoid cuUs add to the sfiduacy of thu efw^ A ju t w tpp u fuMgit ( M igi g i i t 
ipsshi r fa gnuihsp f edtawu of dko tuealvep. TIdt IMla ast is vury pwiattL hna 
lota ol vuI m mu, Md fa uMply lafa rtv a. Pnrthfai thtsMt Mid at t i l gi | i l a n attfaf d|g> 

iCMH nad viMN CUM ho ehtnhMd from ,f IM iS«i> MM If la 

M Park naea,N*m York ooMs. 
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DIGEST 

(Continued from page 412) 


eqaivalent oi 36 hole* of golf. It hai been 
uaed with great aaccew in the treatment of 
•Ufl neck, lumbago, and charley-horse. 

Armi or legs, held motionleu in plaster 
eairta while recorering from injnry or 
operation, need no longer emerge weak 
and powerleea from lack of exercise. At 
the St. Francis Hoepital, Pitteborgh, idle 
mnicles are “exerds^ by flashing inter- 
mpted electric currents through the^ caus- 
ing rhythmic contractions, a small West- 
ingfaopse motmr driving the interrupting 
mechanism. 

Tired business men, overworked execu- 
tives, harried socialites and others may, in 
the future, choose to take their exercise 
electrically with this new apparatus. It 
may bring ns a step nearer to the synthetic 
living that has been predicted by many. 

Food from Coal 

I NSTEAD of depending upon meat for 
the protein of his diet, man may even- 
tually get this essential food element from 
coal. At least, German chemists have 
proved to their own satisfaction that coal 
chemistry has already advanced to the point 
where, by teclinically practicable processes, 
it is posdble to obtain directly from coal 
and coke such substances ss are used by 
nature in the synthesis of the animal and 
human body. 

Work in this direction has been prose- 
cuted in the Gesellschaft fUr Kohlentechnik 
for more than a decade, and it has bridged 
the gap between chemicals and the mate- 
rials occurring in coal, which falls within 
the range of protein formation. One can- 
not at present imagine artificial sub- 
sistence, but surely a definite direction is 
being niarked in this field, and it is shown 
that the production of albuminous mate- 
rials from a coal base is ready to be dis- 
closed.-><. E. B. 


Average Amdrlean Chews 109 
Sdeks of Gum a Year 

C HARACTERIZING the Inferior social 
status of shop-girls by their gum-chew- 
ing proclivities is now but the sign of an 
outdated novelist. Per capiu consumption 
of chewing gu|n in the United States has 
risen to well over lOO sticks a year, three 
times the 1914 figure. In 1929, factory value 
of the production of chewing gum was al-. 
most 40,000,000 dollars and retail value of 
that sold In the United States is esiinuted 
at 114,00(M)00 dollars. 

Even more rapid than the rise in home 
ooBsumption has been the increase in ex- 
pont. Ascribed In large measure to its in- 
upductlen inm Eprope by the American sol- 
dier, ehewing gum exports have increased 
la t^ne from Isss than 200,000 dollars in 
1914 to d>out 1,800,000 dollars Iwt year. 
fThe baste gum entering into the nunufso- 
lilifa‘«t'tlM product is efalde, obuined by 
CoigUlaRng the Iftek of the sepoU tree, 
ifuhMi lapsta, a naD*u of Central America. 
Tm largam port elf dm gum comes from the 
aofabdlii iM of Mmdoo, pattkalSrly Yuoa- 
-Tbs itees avorags 75 feet.In bdghi. 



Do not open until ChrUtnuu 


Let’s Help Santa Clans 

“-Let^s do our part in a worthy cause 

WE are fighting for the control of cancer, which is 
yearly taking a greater toll of valuable lives. 

To help this worthy cause, we are asking you to 
buy these Christmas labels, all gummed, ten to a 
package, price one dollar— and they make useful gifts 
to send to your friends, too. 

Forjree information about cancer write to 

NEW YORK CITY CANCER COMMITTEE 

American Society for the Control of Cancer 
34 East 75th Street New York City 
Kosidenli outside o/ATcw York (My, taiu to Americm Soeiely far tlu Contni cf Vametr 
25 fFeet 43d Street, New York City * 
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|HE SALVATION ARMY 

hat ovw two thousand cantors, 
always opan, with a walcoma 
for tha poor and distrassad. h 
normol tlmat thasa outposts of 
social walfora ministar to tha limit of 
thair capacity. During tha post yaor 
tha work of halping ond haaling has in- 
craosad almost bayond calculation. Man 
and woman who navar bafora knaw pov- 
erty hove baan added to tha ranks of 
tha hungry. Ashamed, bawildarad, they 
hove sought tha aid and advice of Tha 
Salvation Army. Thousands of homes 
have baan saved From ruin. Tha unem- 
ployed hove been fed and clothed, turn- 
ing a menace to society into an asset. 


(y4n Sven Larger Program is 
’Vemanded ^his 'Winter 


Tha contribudoii of Tha SalTa- 
tioa Army to tha solution of the nn- 
amploymant problem in national 
emergency relief, Christmas baskets, 
family welfare and a doaan other 
forms of assiitance, will cost over 
$ 4 , 000 , 000 . 

*We on Our ^^Uriends to 
Qlve Vs ^hat o^mount 


HOW MUCH WILL YOU GIVE ? 


Mail your contribution today tc 



(^mander Sjxtngdine IBooOi 


NATICK HEADQUARTERS of , 
THE SALVATION ARMY 

lao Pourtoanth Street 
Namr York, N. Y. 

or, II yea peeler. . te. year local r ediaet 
eCcet. dilta. may ibe aUeeated to say 
■padde pwyeM or dlMritct. 
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with a diaaistar oi M to 40 iaohee and yield 
about 5 pounds of chleto per tree. As tbe 
trees ate lapped again only after the previ- 
ous incieions have healed—a five- to eight- 
year interval — the average annual yield per 
tree ie lem than a pound. 

The milky jnico le heated until the milk 
ooegnlatet Into a eemptet mate. Mrdded in 
blo^ for eaport, the crude gnm conuine 
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Ae a meane o! de m ons Ua liag thavra* 
mttkable eensitlvity of the low-gt^-cmMat 
tube, Mr, Darlington utilised the rclatiijj|y 
■mail amoant of current generated by nib- 
bing an amber rod with a piece of paper 
to turn on and off a usual incandoecent 
lamp, with the amber rod at varying dls- 
tancoe of from 5 to 15 foot from iho small 
box on which the sensitive tube was 



B. S. Darlington of the vaenum tube engineering department, General Elactrfe 
Compeny, dmnoastrating the groat •ansitlvity of tha low-grtd-a 


about 50 percent water and other foreign 

the gum hsi been one of the more difficult 
stepe in the manufacturing operation. 

Thirteen pounds of chicle as it comes 
from the final purification ordinarily will 
make shout 5000 standard pieces of stick 
chewing gum. For export purposes, packets 
of six slicks are in demand, rather than the 
five-stick packet common in domestic trade. 
-A. E. B. 


Hail Sometimea Kills 

T hough hailstones of large size fre- 
quently fall in the United Slates, it is 
not often that people ore killed by hail 
here. But India often has hail of sufficient 
size and violence to kill people. In a re- 
markable storm which occurred on April 30, 
1808, in a regkm about 100 miles east of 
Delhi, nearly 250 persons wew killed, prin- 
cipally by halL In a nrar-by district 16 
more persons were killed by hailstones, dur- 
ing the same storm. One day daring the 
summer of 1930, haflitones falling In Greece 
killed 20 persona and injured more than 
40.— Tycos-Aocfiesi«‘ 


An AmpUfieation of Ten 
Qnodrillion Timea 

A DEVICE which amidifies an electric 
camat 10 quadriilion times waa ax* 
hibiled noeatly by E. S. Darlington of the 
vaenum tube eOglnderiof department of 
the Ganerai Electrie Company at tha radio 
and deetrie ahowof the EJeMrio Leogas of 
Waddneton. The device ia a low-grid-mir- 
xent to^ which, la eoajimetion with a 
Thyrotion tube, b ctpabia of utilhdiig 

trol 0.1 ampere— 100 milUompeno-Hlirect- 
ly. The grid cap otr terminal of the tube 
whidi pkka up thee# mianto diergee from 
spaea Ja oBoller than aa oedbaty Abdde. 


muunied. On the front of the box was a 
' ' b showed plainly to what degre 
the tube was being affected by positive and 
negative chargee obtained by rubbing tbr 
rod. Connected to the box was another one 
on top of which were mounted a Thyr» 
iron tube and incandescent lamp. Current 
was supplied to the lamp by the Thyratron 
lube; the minute charge from the ember rod 
was amplified by tbe low-grid-current tube 
sufficiently to operate the Thyratron tube 
and turn tbe lamp on or off according to 
whether the charge was positive or nega- 
tive. A current of 10'" ampere thus directly 
controlled the 0.1 ampere used by the lamp' 
—introducing an amplification factor of ten 
thousand million million times. 

Gold Production Rlgee Due to 
Placer Mining by Jobleu 

D espite the subsuntlal reduction in 
tbe mining of complex ores, from 
which is derived a large part of the gold 
output, the production of the yeltow metal 
during 1930 was considerably greater in 
the United States than in the prevlona 
year, due to tha Increased acUvitim of in- 
dividual prospectors working with pick 
and shovel in pimeer depoeite, nccording to 
infarmation rdaased by tbe Department of 
Gommerce. 

There has also been an increasa in the 
production of scrap or secondary gold 
which, together with the gain in new gold 
output, haa made available the lorgeat nip- 
ply of the meui fiir curreacy purpnwe In 
many years. The following additi^ in- 
fermation was furnished by the Pep art mieht. 

Cold production during 1930, boM on 
nirivnls tt the United. Sutea minla and 
uuv qffioea and at private refiherist, waa 
estimated at 2,285/103 ounces vnln^ at 
47,247^00 ddUn, in increnae ot«pprpxl- 
. mataly l/SOOPOO dollon wer 1929, Thasa 
figures inclu^ the output In Alaska and the 
Philippine Irionds. 
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Ebononlc conditloM htve stimulated cold 
ptMpeetinc iu the United States during the 
last two years. Some months ago the Presi- 
dent’s Emergency Committee for Employ- 
moit issued a statement which told of the 
activities of unemployed miners in Nevada 
and other sUtes in pluer operations. It was 
estimated that hundreds of jobless had 
taken to the pick and shovel — in some 
cases machinery was supplied — in an effort 
to earn a few dollars in the pursuit of the 
precious metal. In some cases the owners of 
large claims had thrown their lands open 
to the unemployed. 

Along with the increased activity in gold 
staking and the resultant added supply 
ihtu made available, there appears to be a 
larger production of secondary gold, which 
comes from jewelry, art goods, dental work, 
and so forth, which has been turned into 
the melting pot. The output of secondary 
gold in 1929 amounted to approximately 
24,000,000 dollars. Tlie figure for 1930 is 
not yet available but it is believed will sliuw 
an increase of about 2,000,000 dollars. 

Being used principally for currency or 
■ » of gold remains 
stable. The average value of the metal in 
1930 was 120.671835 per ounce and in 
1929 it was exactly the same amount. Sil- 
ver, on the contrary, averaged 38A cenU 
per ounce in 1930 and S3A cents in 1929. 
It is natural, therefore, that those de- 
posits which are in any way promising be 
exploited to the utmost. 

The major part of the domestic supply 
of gold has come from complex ores in 
which the yellow metal forms an incidental 
hut important proportion. It is found in 
combination with silver, copper, lead, ind 

with the nsture of the ores. 

Because of the reduced demand for these 
letals, a ■ ■ 

production, there has necessarily been a de- 
cline in the gold output, as it dors not 
often psy to treat tons of these ores solely 
for the gold they contain, although the gold 
is decidedly worth recovering during reg- 
ular operations. 

An interesting iliustrstion of the effect 
of reduced mining operations on the pro- 
duction of gold is seen in the case of 
Ariaona. In 1929 ailver production in this 


state totaled approximately 7,500,000 fine 
ounces but in 1930 the output fell to ap- 
proximately 5ASO,000 ounces. 

Cupper production in this state fell from 
afiproximately 830,000,000 pounds in 1929 
to 576,000,000 pounds in 1930. The reduced 
output of these metals is reflected in gold 
production which declined from 202A18 fine 
ounces in 1929 to 169..390 fine ounces in 
1930. It is to be noted, however, that the 
amount of ore treated in Arisons declined 
from about 26,000,000 short tons in 1929 
111 about 20,000,000 short ton in 1930 and 
that there were 342 prodneera operating in 
1930 as against 412 in 1929. 

Gold was produced in 1930 in 18 states, 
Alaska and the Philippines. California pro- 
duced more than 9,000.000 dollars worth, 
Alaska and South Dakota more than 8,000,- | 
000 dollars worth, Colorado and Utah mure 
than 4,000,000 dollars worth. Next in im- 
portance were Philippine Islands, Ari: 
Nevada, Montana, New Mexico, Idaho, and I 
Oregon. .Small quantities also came from I 
Alaliama, Georgia, North Carolina, Pen 
sylvania, Tennessee, Texas. Washinglo 
and Wyii 

The Union ol .South Africa (Tramtvaal, 
Natal, and Cape Colony) produces about 
half the world’s gold supply. Along with 
Australia, Canada, and Russia, its produc- 
tion has been increasing while the rent of 
the world has been declining. Whether 
the increased output in the United Slates 
represents a trend cannot yet be deter- 
minetl . — United States Daily, 


Chemical Preservation of Wood 

up HE chemical treatment of wood to pre- 

sects has become so widespread that the 
wood preserver is beginning to wonder 

the anomalous position 'bf being injured by 
his own success. If treated w«s»d lasts from 
three to five times the life of untreated 
wood, can the market continue indefinitely? 
asks a writer in Chemical Markets. The 
answer to that question depends upon the 
ingenuity of the wood preserver in creating 
new markets for treated wood. 

There are many possibilities for treated 
wood, and their development will have a 



Mc«M laa .KUh. aaddna 21 kneti paasiag Cape Henry, Virginie. She Is pro- 
ptiled by elecnd^ end b equipped from engine room to pSot house eleetriceOy 
by Weedugiionee. She b the lerggit electric ship in the world at prseent end the 
Uegeat conunerdal tUp evec bidh in Anurica, her tonnege being 3M0O 



to ‘War Blr5s,’ avia- 

jMfasine. for which 1 

received a check for $100. 
The story is the 6rst I hive 
attempted. At the story was 
paid for at higher than the 
■ rates, I certainly 


How do you know 
you can*t WRITE? 


. .. Attempted even the least bit 

of training under competent guidance? 

Or have you been sitting back, as it f 


i. airof a 
if the iatter courM is the one of y. 


you prolMtbly hi 
St be taw clerks. . 


N’ 


spring up out of the newat»per biuinesi. The 
day-to-day necessi^ of writing — of gathering 
material about which to write^evefups their 
talent, their insight, their background a 
confidence as nothing else could. 

That is why the Newspaper 

-i-.ng instruct -n Jour- 

ing — the^traini^ that 

Leant to write by writing 

EWSPAPKR Institute training is based 
on the New York Copy-Desk Method. It 
scans and keeps you writing in your own home, 
on yonr own time, Week by week you receive 
actual assignments, just as if y-'*- -•'* '!'•*•* *• 
work i,„ M K.w 

•s iWri'idHs..^ vu. .... 

icized. A group of - 

v.>|/eiieiice behind them are respon- 
sible lor this instruction, l.'nder such sympa- 
thetic guidance, you will find that (instead of 
vainly trying to copy aomeone else's writing 
Iricksf you are rapidly developing your own 
dislinclive, self-flavored style — undergoing an 
experience that has a thrilf to it and which at 
the same time develops in you the power to 
m.nlte your feelings articulate. 

Many people who thaiiU he writing become 
awestruck by fabulous stories about millionaire 
authors and therefore give little thought to the 
$::5. $50 and $100 or more that can often be* 
earned for material that takes little time to 
write — stones, articles on business, fads, trav- 
els, sports, recipes, elc.— things that can easily 
lie turned out m leisure hours, and often on 
the impulse of the moment. 


How you start 

We have p 

lude Test. Th_ 

the fundamental qualities necessary to 
ful wntiiqs—acute observation, dramatK in- 
stinrt, creative Imwination, etc. You'll enjoy 
faking this test. The coupon will bring it 
without oldigation. Newspaper Institute of 
America, 1776 Broadway, New York. 
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M imM Ma 

BINOCULARS <nEfi 
P^a!Mt;r4r:y^ 


MWratkt C«^ D«*«. 1412, BWn, N. 1 


I wwi i fcm i In2| i w.f tohgf yf oood 
|W 4 rt ti ufa fc Jm-mlmiAm fbr ttMtad 
wood w«re bidh vp Reitilr W the d «M« wdi 
ol tlti ntlrocdi ImitMl tie*, «» imw 
tlMf sre bdaf a<r«tiid MlwMijr fcy iIm bt- 

Moisg denwad for treated tlea leeolting 
froaideoreaeedtier^Mirala. MaarnUioade 
now wee only trealod tie*, and on one rail- 
rnad tie rooeweb Oor rear decrcated inna 
336 per mile to 48 p« mile in a period of 
19 yaara. That thia reaction ia bai^ fdt in 
the treating indMirp ia evideaeed by the 
tendency d ireatiBg compeniea originally 
concerned chieflp with trealaient ot tiea 
to turn now to treatmant of other forma of 
timber alao^if. S. B. 

Chroralnin in tlie Battle Agalnat 
OHToaion 

/^NE of the major aeuUurgieal prdtiema 
vl that hu never been adved aatiafac* 
torily ia that of corroaion. In almoet every 
indnatry there ia aome material that haa 
a eorroaive effect on metal parta. Acid mine 
watera take their yearly toll of raila, pipet, 
pnmpa, and valvea. Salt water, nut, and 
atmoapheric oxidation cot down the life of 
expoaed ateel on ahipe and atructurea in 
genoal. Boiler platea, fin tubea, fin hox 
theeta, and ataeka are eaten away by the 
eorroaive gaaee with which they come in 
contacti IIm innumerable acid and aalt 
■olutioni eocountend in the chemical and 
dye induatriea soon cauae the parta of ap- 
paratna through which they pan to ^ 
relegated to the scrap heap. Oil nfineriea 
find it neceaaary to replace cracking plant 
equipment continually. In the automotive 
fidds much difficulty in the pest haa been 
encountered in the corroding of valves, 
pump shafts, and ao on, and the rusting of 
bumpers and trim after the, surface of the 
nickel or chromium plating haa been 
broken. Thie list ie but a small portion of 
the applications open to some inexpensive 
corrosion-reelstant metd. 

It appears that the chromium and chrome- 
nickd aeries of alloy steels btve made the 
nearest approach to filling this demand in 
its entirety. Not that one certain type of 
chrome or chrome-nickel sled will com- 


pletely opver the otnwdvo fhfU ftMK-miid- 
badsting. pum^ to ,hl^t4e n i M» a«n t e 
etreagth fin hex ih^ but, by varidag||ie 
penentage ef the aHoytag material* ip|a 
poieible to impart to tbe sted pbyi^jd 
propertlea moat suited to ijhe qiecifie tjjpe 
of work. 

Chromium bae a veiy groat affinity m 
oxygen. It is this property that, pecdfaily 
enough, givea it its oorraskm-resiMing quel* 
ity. liiia pandoxioal statament can readily 
he explained by the fact that the oxide 
formed ia praotically impervlow and very 
lUble. According to Mr. E. C Beln, of the 
1). S. Sted CorporatioB, it it believed that 
a thin film of thia oxide ie formed at loim 
as the metal beoomee expoaed, and th« thia 
invialble film acts a* a protective coating 
against further oxidation and oorroeion. 
Thie property of edf-protection, fnrther- 
more, ia beatowed upon its solid tolntkm in 
Steel when the percentage of chromium ia 
hl^ onoogh* 

Chromium tends to combine with the 
carbon in ated to form a carbide that ia 
not corrosion resisting. Tbereforo, to reuin 
thia highly dealraUe pn^arty it ia necessary 
to intr^nee a sufficient amonnt of the aUoy 
to distribute a solid adution of dubBaium 
and iron throughout tbe pieee after the car- 
bon content haa combined with a cor- 
respondingly proper amount of chromium 
and destroyed tbe corroaion-reeisiiQg quali- 
ties of the alloy to that extent. 

In the loww ranges of chromium such 
aa are found in the so-called stainleaa ateda, 
the chromium imparts to the sled ab hard- 
ening properties. Where carbon ated most 
be quench^ in water to he hardened, atain- 
leas steel, if heated above ita critical range, 
will harden if allowed to cool In air. 

The addition of nickd to chromium 
Steele lowers tbe critical lemperalnre, ao 
that tbe tendency of the solid aoliition of 
the elloya and iron to decompose is re- 
duced. These alloya are fine grdoed in 
structure, and are atrodg, tough, and duc- 
tile. They work-harden very readily, making 
them hi^y reaiatant to ehraaive vreir. 

In the chemical industry, Innumerable 
applicBtiona for all varietiea of chromium 
and chrome-nickd ateda can be found. The 
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>Mih chromium, nickci-free alloy t ate naed 
■<«bnt atreu^h at high temperatures and 
I'WslaUiiee to oaidatloii, or resistance to 
'sulfides is desired. Chrome-nickel gives 
greater strength at elevated tcmperaiures. 
i The addition of other elements such as 
> tungsten, copper, and silicon further widens 
the field for resistance against certain cor- 
roaive liquids and gases. 

In the automotive fields, stainless irons 
having a typical analysb of: carbon. 0.12 
perentt chromium, 12-14 percent; and 
maiimum silicon, 0 jO percent are used for 
nuts, bolts, bumpers, and so on. Body trim 
such u radiator shells, headlights, cowl 
beading, and fittings are frequently made 
from IM chrome-nickel steel. Valve steels 
Containing 9 percent chromium and 3 per- 
cent silicon are becoming more prominent 
becanse of their heat-resisting properties. 
Carburetor needle-valves, pump shafts, and 
all parts where greater harness or strength 
than can be found in the stainless irons is 
desired, may be fabricated from stainless 



ssvon fast by two fast 


' steels eontalning about 030 percent carbon 
U pefdent diromlum. 

- ^|0MSs applications are but a few of those 
eotdd bt mentioned; bm they help to 
ahuttate tbs mgny uses to which chromium 
and dbwaomkkel alloy steeb may be put 
- hr-the treat battle of the industries against 
■A. A. ft 


StUrg^Foot X-Rajr netare 
AFnOt B .foiii series of eaperlments. a 
^ iwts dspartnre in X-ray work haa been 
made in the division of roent- 
iMedy at Field Muaeiim of Natoral His- 
tcayi amttbliig In fthat b believed to be the 
iidMM Xmty i^nre eter taken, it was 
jamrittneed leoMtly by Stephen C lUianis, 
niaaeiim. 



Some of the new seafikas eliae 
beeb made of Pyralin as daactibed 
in our October issos. As may be 
notad, besides imhating rmttila 
afcitu vrith thu chemical substance, 
standard finiahes may be obtained 


It it expected that this development will 
mark the opening of a new chapter in 
X-ray achievements, the possibilities of 
which for application in various fields can- 
not yet be definitely determined, but which 
appear to be very broad, according to 
Director Simms. 

The first r«ienigenogrsm of this large 
type haa for its subject one of the muse- 
um’s Egyptian mummies, and has been 
ang by t 

wide, which would be i 

1 for ordinary photography. This 
film represents the first successful effort 
ever made to photograph an entire adult 
mummy in its casket on one film, and with 
only one exposure, it is staled by Miss 
Anna Keginalda Bolen, who is in charge 
of the museum’s X-ray Isborsiory. So far 
as can lie learned from any available 
authority, it ia also the largest roentgeno- 
gram ever made anywhere of any subject. 
The film is remarkably clear in showing 
anatomical and other details, and Miss 
Bolan, through whose efforts the work was 
successfully carried out, claims it possesses 
great value from the diagnostic standpoint. 

Heretofore mummies have been X-rayed 
It the museum in sections on the regulation 
sixe film, 14 by 17 inches. These smaller 
films were then pieced together and from 
thin "moaaic” the apecimen was viewed and 
its anatomical relation to oartonaage and 
caaket eatimated. The advantages of being 
able to X-ray so large a subject on a single 
large film are obvious, uauring greater 
accuracy and reducing the amount of work 
involved 

The muaeom's roentgenological labora- 
tory was ottnblished and equipped about 
five yean ago by Stanley Fidd ptetideDt 
of the museum. Special apparatus was re- 
cently built and installed to produce the 
new type of 


Ezeeaa Fat of Body Ghanged into 
Sugaf 

I F yon eat too much fat and not enouid 
tngar, will your body automatically trans- 
form tome of the excess fat imo oarbohy. 
(bate fiid food? Dr, John R. Murlin l. 
the Univenity of Rodteeter has suggastod 
that iho vmsatila huihan body ibua an- 
awns ha own demands for proper food by 
manufacturing the needed aort even if tbd 
raw materUla fed it are not Just what an 
noedod 

Volunteers lived on a diet of pnro cream 



manager 

madearoadmap 


guest was leaving eariy 
-L in the morning for the 
South. And he didn't know the 


road. During the evening, the 
manager himself made a toad 
mapfw the guest. Did the guest 
appreciate it? He wrote nack 
and said 1^ never made a wn»g 
turn. 


Perhaps we’re wrong in talking 
about such little things, when 
we ha ve such big things to ofier . 
Bigger rooms at lower pices . . . 
Roomy closets . . . Popular 
piced cafeteria or coffee shop. . . 
Central location . . . Even spe- 
cially selected meats for all din- 
ing rooms. But somehow, it's 
the little extra things that briug 
our guests back. You’ll be back, 
too, once you know os. 
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Iw (no doyo in tho e ij u rfa non n n^otted ; 
to tkf Fedantim ni AnerleaB Sodeilw . 
for ExpartmoBUl Biology by Dr. Morlia 
and Mil* EitcUo E. Rawloy, Ua aaaociate. 
Eaob aoming and eroalog they were fed 
thdr meali of cream and then they were put 
thiou^ teeta to aaoertaln bow the body nwd 
ihia unbalanced food ration. One brave 
temporary martyr to aelenoe remained in an 
ice boi for an hoar and a half in order to 
teit hie metaboliam on the fat diet under 
the influence of rednced temperature. He 
•hivmed for an bonr during thii experience. 

Suffeien from diabetea leem to be able 
to eat fat without filling their blood with 
augar that ia dangooiu to them. Thia hat 
caiiaed phyaiologlatt to believe that the 
body could not manufacture augar or other 
carbohydratea from fatty fooda. 

Phyaiciana have recognhted heretofore that 
tugara could be converted into fat by the 
body and they have repeatedly warned 
pleaaingly plump people againat eating too 
much augar and alarchea. Now, if Dr. Mur- 
lln’a experimenta are further confirmed, 
they can feed their obeae palienta hlgli 
fat dieta In neceaaary caaea with the aa- 
tiirance that the body will look out for 
itaelf and make the augar that it needa to 
aupply ita energy^— Science Service 


Start Early to Salvage Deafened 
Child 

U RGENT need of diaoovering defective 
hearing in very young children, and of 
aalvaging wbat hearing they have before 
it ia loat forever, waa brought out recently 
by Dr. Richard 0. Beard of the liniveraily 

The child of today, in the firat five yeara 
of hla life, ia aurrounded by a world more 
varied and atimulating than babiea have 
ever before experienced. Dr. Beard de. 
dared, and babiea have become more pre> 


; ttonal development, hearing playa lho M> 
: jor tflle, the apeoker cont lm ied. Tha yoimg 
child whoce hearing la even partially lm< 
palled needa to have intelligeat firat aid ita 
soon aa the handicap la diaoovered. 

The tendency of porenu to try to hide 
the fact of a child’a defootivo hearing waa 
deplored by the epeeker, who laid that auch 
a policy roba the child of a atart in life. 

Phyaiciana are coming to doubt whether 
more than a very amall percentage of young 
deafened children are totally atono^eaf. 
Dr. Beard continued, and a retidue of hoar- 
ing, even though amall, may be put to good 
uie In teaching the child to um ita voice, 
to uae what hearing it has, to read the 
llpa, and to live a more normal aocial life. 
But if the remnant of bearing ia not aal* 
vaged by proper educational metboda, the 
child who cannot hear diatinctly nuy kiM 
the habit of llatening gt all, and with dia- 
nae the organa of heering beconM atill 
further impaired.~Sc(>ncc Service 


Ball Tank for Shipping H^iun 

T he punial^ptent inflicted on a baaeball 
by the bat of “Pepper" Martin or 
“Babe" Rnih fadea to inaignifioance when 
compared to the gruelling ordeal to which 
engineert of the A. 0. Smith Corporation, 
of Milwaukee, Viaconain, recently aub- 
jected the huge chromium-eteel ball illua- 
trated here. This ball ia really a atorage 
lank deeigned for the ahipment of eom- 
ptemed helium which the United Sutea 
Navy uaee to inflate ita dirigiblea. 

The idea of uaing apherical containers 
for the iranaportation of gaa under high 
preMiire was conceived by the A. 0. Smith 
Corporation, and a tank car, baaed on this 
idea, was developed for the Navy, Thia 
new type of car carries six apherical con- 
tainers capable of tranaporting 210,(X)0 
cubic feet of free helium at a pnaanre of 



oodimt in thdr development in* conte- 

“Watch the baby of today in hla nac- 
Ilona to the electric door or tdepbono bell,” 
he said, “or to the Bath of elecirio 11^, 
to the tight and touch of hit many toys, to 
the taajte and odor of hit varied di^ to 
the vo<» attentioim of hit family and hit 


in thit t'totding up of mental and emo> 


2000 ppimdt per equare inch. The tplierlcal 
eoBtaliur has the inherent advantage of 
bdng approximately 2S percoat lighter 
than a cylindrical container of the tame 
capacity, D alto it much tlmpltr in detlgn 
and oottttniotioa if made of two fomvi 
'heads Welded together. ^ 

Thh testa iUntrated hare were made on 
a obrome-Ttaadlnm sphere 94 Inchee Inalda 
diamVtrr and ino.het minimum WaQ 




l^lQDfBER ‘ 1931 


SCIENTIFIC AMERICAN 


The ranille definitdy eeubliihed 
dit pnctiMbillty of thti nniqne form of 
caftfeinet ukI prored that both the atecl 
•Ml the welded joint were far itronger than 
retired by the Interstate Commerce Com- 
flilaeloa'e OMCtiog specifications. 

The test consist^ of three parts: re- 
peated hammer test, single blow impact test, 
and pressure test to failure. Before these 
tesla, the sphere was subjected to the cus- 
tomary acceptance test involving hammer- 
ing the seam under a pressure equivalent 
to 60 percent of the yield point and a fina 
test at 80 percent of the yield point Ai 
failure the unk had expanded 8.1 
cent. 

The vessel was filled with water under 
pressure of 34,200 pounds per square inch. 
It was hammered continuously for 75 
hours, equivalent to a toul of 35,000,000 
blows, each of five foot-pounds energy. 

The single blow impact test consist^ of 


It u a modification of a type of alow- 
speed motor built to use kerosene or gaso- 
line fuel, Instead of the 1500 to 3000 revo- 
lutions per minute usually developed by 
the ordinary internal combustion motor, 
the natural gas motor has a range of about 
800 to 1000 revolutions per minute. 

Televlaion ^‘Spntteriiig** Reduced 

N the neon lamps iisi-d in reprodi 
television pictures, the metal plate tends 
to throw off minute particles of itself 
which blend with the gases, stales Hollis 
Baird, chief engineer of the Shortwave and 
Television Corporation. The ultimate result 
of this action, called “sputtering,” is that 
•►'* pictures grow dimmer and dimmer 

impedance of the tube goes up as the 
il goes off, and the glass of the tube 
Lens as well. 

lumiuum, tungsten, and tantalum have 



dropping a “skull cracker," weighing 1718 
pounds on tup of the vessel from a height 
of 23JS feet while the vessel was under the 
wattw pressure. The blow had an energy of 
30,000 foot-pounds. The weight was dropped 
on the apex of the sphere (thinnest por- 
tion) and made a dent one fourth 
inch deep. Then the vessel was turne 
around and the weight dropped on th 
wdd, making a dent three sixteenths of a 
inch deep. 

For the destruction teat the vessel wa 
covered with lime wash to diow first point 
of deformation. It was found that the yield 
point waa reached at a stress of 59,200 
pounds per square inch. The vessel failed 
at a pressure which was equivalent to a 
calculated ultimate strength of 83,400 
pounds per square inch. The vessel broke 
in a number of parts, as shown in the 
picture, and it has been calculated that 
the toul energy in the vessel at the 
time of fracture was 2^500,000 foot- 
pounds.— .4. £. B. 


Natural Gaa Furi for New Engine 

F ollowing the widespread distrifatt- 

tlon of natural gas, a Minneapolis im- 
plement con;i|iany hu placed on the market 
a Ibw-apeed, iiMvy-duly intmnal combus- 
tion engine, to use the new fuel. 

Tito now miglne, said to be the first of 
Its kind to be nunufactured for cotluiii er- 
,<dal'Ua«, Id bdng suooewtfully emidoyed in 
cotton i^oa of the Soathwest. It la eepeclally 
adapted to alow ffioviog autionary machin- 
ery, and ita makera claim unnaual economy 
whora natural gaa is available. 


a low sputtering characteristic, but tungsten 
and tantalum are too expensive fur general 
use and aluminum is iu« s<ifl. Copper, gold, 
silver, and lead have a sputtering factor of 
from 75 to 100 limes as much as these other 
metals, making their use impossible. The 
l>est Holuliun of the sputter prulilem has 
l>een the use of common iron. Iron has but 
five limes the sputtering characteristic of 
llie good metals, cvuiipared with the 75 
and 100 of the other metals named above. 

Disrsivery of these facts is now {lermitling 
the design of lamps for television wliich 
have a long life aud which give a steady j 
light during this long period, and which 
need mrt be too expensive to make. Thus 
in solving the “opiiltering'’ problem, lielter 
pictures are assured. 

Borax King Ends Colorful 
Career 

W ITH the death on August 27, oi F. M. 

Smith, known as “Borax” Smith, the 
chemical industry lost one of its moat pic- 
turesque personalities. Mr. Smith, who was 
85, once possessed a fortune estimated «' 
many millions, hut died a relatively poor 
man. Forty years ago. Smith waa a miner, 
picking at mineral pockets here and there, 
sleeping under the stars wherever night 
chanced to ovmake him, oblivioua to hun- 
ger. 

After wandering in the arid wastes ol 
Arizona, Mr. Smith went north into Cali- 
fornia and entered Death Valley, where h 
had been believed no man could live, and 
finally canto upon irtcea ol the borax that 
finally made him the "Borax King.” In 1872, 
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Groiip of Mpcalax paiti atMl fittiaga 


while proipacUng for gold, hia imagination 
firat became really fired when, a few yardi 
from the door of hia camp, be taw the glia- 
tening while lurfaoe of a dried taline lake 
called Teel'a Marih. Conainced that the 
inowy aobetance waa rich in chemical 
valoei, Mr. Smith took a specimen to an 
aiaayer in Columbna, Nevada, who pro- 
nooncad it the fineat grade of borax he had 
ever aeen. Withia two years Smith con- 
trolled the bMax markm of the United 
Statee- 

aeveral yeara ha aold out hia inter- 
eata only to retnm again to the borax fielda 
iriien moat of hia original fortune had been 
loat. At the' ago of ?S he rode 60 milea on 
horadiack to porchase a borax mine. 


being baed ip tnafce g vide wteiy iil 
trksl paru and fitdagl. Mye^ la k 



which ia madiinabla and wUch p 
onnaual Inaulatiati valne, eapeeially at ra^ 
frequmciea. In addition, it poieamea hi^A 
oompresaive attength, hi^ tranaveraa ■ 
strath, aSd reailieocy.— d. K. B. 


AiwWelded Tdescope Ttibe 

XpOR the firat time the tnba of a Uvge 
JT aatronomical reflecting teleaoopa has 
bean aaaembled by the arc wdding pnCeaa, 
instead of by the more familiar method of 
MTctIng. The skeleton stmotara shown ia 
an illustration is the tube for the 69-iach 
telescope which ia now being aafemblad 
at the Perkins Observatory of the Ohio 
Weileyan University at Ddaware, Ohio. It 
waa welded by meana of tba stable 
proceaa of the Lincdn Electiic Company 
of Claveland. 

Rigidity ia a definite reqnirameiit in 
structnrea of this natnre. aiooe the integrity 
of the optical image of a star depends in 
final analysis upon that quality. tder- 
ance ia an example like the preaent one, 
where the tube hu a length of 2S feet and 
a diameter of 90 fawbia, . ia only about 
Mi of an inch. (ScntNTinc Amsicaii, Sep- 
tember, lan, pp. 237-2S9.} In ether Morda, 
a structure of this exeat bidk must be 
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Myealex*— A Unique Molding 
Material 

S OME 15 yean ago a young English 
chemist working in India in behalf of 
London mica interests became interested 
in the poseibility of finding a use for the 
great quantities of scrap or waste mica left 
after preparing for the market the well- 
known white mica of Lidia, says L L Bar- 
ringer in the General Electrie Review. 

The 'Hnica dump” of refuse mica is char- 
acteristic of all mica mines, since only a 
relatively amall percentage of the mica 
rock taken from the mines b of commercial 
value. Furthermore, there ia again a large 
percentage of scrap remaining from aplit- 
ting, trimming, and cutting operations, and 
thia secondary scrap ia, of coarse, even 
more attractive for utilixation than the 
mine acrap. 

The chemist, Percy B. Ciosaley, con- 
ceived the idea of mixing gronnd mica scrap 
with on easily fusible idaae. In powdiar 
form, betting briquettes of andt a mixture 
to a temperature sufficient to soften the 
gloss particles (about 675 degreea, Centi- 
grade) and then molding the masatiilider 
hydraulic prestute while still hot and 
plastic. f 

With crude apparatus and nnakUled I^ 
dUn labor, Cymley produced plaMa 6f 
stonedlke mateHal up to 8Vh. Inehee Hi 
11% luehes and in thkkneas up to three- 
foctrtha pf an iadt. Them, plataa gave a 
dear, b^-1ika tmw when struck with a 
piece of metal, thus tndleaUag at onodabeir 
comparative hardnasa and damsity. Ciosaley 
otoda teau whkA indkotod tbat-hla qw-' 
terial posadtoed to a Ugh dtqpraa both 
t n ed h ap toal atrengBi and afteth rento a aa tm ' 
daotr^ fnsdat^ material. 

Tba coSabinatitm of ground aaka and soft 
doaa was named ”Myoalax” and is now 


without suffering gn 
than that amount at the outer end trhieh 
oarriee the aacondary mirror. 

Readers will recall the favoraUa com- 
ment which was orouaed ia 1928 when the 
Nationd Bnxean of Standards tnooeeded in 
casting a 69-inch disk of high-grade glass. 
(SoxNTiric AMxaicAN, Fehniary, 1938, page 
158.) Thia disk, which has since been 
ground, polished, and figured (Scixirnrtc 
Ameucan, October, 1930, pp. 374-37fi) by 
J. W. Fecfcer of Pituburgh, will be pUced 
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la 'f^ tabs ^wa la th* illaitmloa. The 
tab* Itodf, aad tbe other peiu of the 
BMHUttiag, are tbo woA of the Weraer and 
Swaaer Conpaay of Cnereiand. The pyram* 
Mai feature which ihowa la the illiu- 
tiatioa ia a ihutter which furniihee 
atedianical protection to the Taliiable mir- 
nr when the laltn ie not in actual uee. It 
oonaiate of eight metal triangular hinged 
Ieav«i.-i4. C. /. 


New Mermrjr-Are Rectifier 

M ercury, the nbiqulunu friend of the 
chemial in hie laboratory, ia the 
aecret of the eficiency of a mammoth 
reetifier, jwt introdnoed by the WeeUng- 
houae Elwtric atid Manufacturing Com- 
pany to convert alternating current to di- 
rect carrent. The moat general nae of thia 
eqnipment ia in anpplying power for elec- 



tric traction ayatema, although it haa certain 
indnatrial applieatioaa. For aome electro- 
cbemical ptoceaaee, the ^wer aupply re- 
tpiirementa are auoh that feotifiera provide 
the inreferable meana of convereien. 

The operation of theae leetiAera ia baaed 
on. the principle that in aa ionbed gae only 
a email peaitive potential with reapect to 
the gaa ie required to cauae current to flow 
to an electrode while a large negative 
potential can be applied before appreciable 
current flowa. The rectifier conaiaU of a 
mercury pool eatftode and an anode inaide 
a ated teak, with facilitiea for condenaing 
the mercury vapor, aad the neoeaaary 
auklliary apparatua for maintaining the 
vacttom aad temperature eoaditlona of the 
rectifier tHthla the liaaita required for 
pibper op^kw.— id. B. B. 


N«ir SMliiif CMspomul 

diaeovend. micatMone ndacral 
ia tudd to be it aatarel labricaat 
aad to powMif dm 
petprt^ af Mqpaiu^ ta aeveiul tiUM Ita 
«i^ aqwaad la beat, haa 
baiia dmdtt dea haaa af a. lOwth! eealtng 


componad that retaine all the cbaracter- 
ietice of that mineral, layi a recent iieur 
of Coe iffe Rteord. The product ie called 
“O-Seal’*, and hae been put on the market 
by the Quigley Company, lnc„ of New 
York. 

After the mineral hae been ground to a 
fine powder, it ie mixed with other in- 
gredienle, the principel one of which ie non- 
coitotive, and impervioue to crude oile and 
their derivativea, to ecidi, gaa, eleam, am- 
monia, brine, vapor, creosote, ter, end air, 
Q-Seel ie ea^y applied with a brush. In 
addition to making joints leakproof and 
preventing ruel end corrosion, the manu- 
facturer claims that the compound will fill 
any imperfections in threads, flanges, end 


Frosen Pulp Retains True 
Fruit Flavor 

E xperiments in the food research di- 
vision of the Bureau of Chemistry and 
Soils, United States Department of Agri- 
culture, have developed a new type of 
froxen fruit pulp which promises a new 
outlet for the fruit grower and packer, a 
new fruit base for the ice-cream manufac- 
turer and aoda-fountain operator, and a new 
product for direct consumption in the 
froxen state. By pulping the pitted fruit, 
adding a sugar sirup of proper concentra- 
tion, mixing it thoroughly, and then frees- 
ing at very low temperatures, chemists have 
developed a product with a remarkably 
smooth texture and full retention of the 
original flavor. Experiments have included 
peaches, apricots, plums, cherries, pears, 
raspberries, and etrawberries.— /f, E. B. 

Nickel Safe for Three 
Milk Vitamins 

T he vitamins in milk are unaffected liy 
nickel, eccording to a study made by 
Avery D. Pratt of the Department of Vital 
Economics, University of Roehester, which 
has been pabIJshed in The Journal of 
Nutrition. 

“Since nickel is being used more ex- 
tensively In indnstrial machinery and espe- 
cially in dairy manufacturing equipment,” 
he said in explaining the reaaon for the 
study, “it seemed important to investigate 
the possibility that it might act as a 
catalyzer ia the destruction of vitamins dur- 
ing the paateurixetion of milk. If only a 
comparatively etuail percentage of the vita- 
min content of milk or other foods was 
destroyed by such a catalysK this would 
in the aggregate be of very greet impor- 
unce in human nutrition.” 

The resolta of the study showed that; 
“There was no appreciable destnuSion 
of vitamin A by posteurixation in either a 
gloss or a.nickd container. 

“The entlneurllic factor of the vitamin 
B complex wes partially destroyed by 
poeieuriaetion but there was no evidence 
of a eatalyeie of the destruction by nickel 
“Vitamin C was partially deatroyed by 
posteuiiialion Lut nickel did not seem Iq 
increeae the destruction. 

“Unleis it can be demoneueted that 
nickel itadf ie beneficial to animals on 
vitamin defieieney dieia, it is impossible'' 
to iMerpret the data oa indicating an)r' 
catalytic destruction of ritamina A, B, or 
C by nldtel doring pseteurlaation.* 
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Radio Tube Suita Settled 

C OMPLETE ■ubilUatlon of the radio 
tube ioduatiT of the eooatiy waa pre- 
Mifed with the recent announcement by 
David Samoff, preaident of the Radio Cor- 
poration of America; C. G. Miinn, preaident 
of the De Foreat Ratlio Company, and repre- 
tube makera, of the ai 

cable aeltleroent of the poniroveray which 
haa been waged for yeara over vacuum lube 
patenta. 

The terma of the aettlement, Mr. Mnnn 
announced, included the payment by the 
Radio Corporation to the De Foreat com- 
pany of 1,000;000 dollara In caah. “Croea 
licenae agreementa on tube patenta only 
have bemi entered into by both companiea,** 
he aaid, and these agreements affect 120 
other manufacturing concerns as well. 

The understanding reached settles all 
anti-trust law suits instituted against the 
RCA by vacuum tube makers who were not 
operating under licenae of the patents of 
the Radio Corporation. It covers all triple- 
damage actions brought against the RCA 
for alleged violation of the Clayton act, by 
reason of the so-called Clause 9 effective in 
1927 and 1928 in the licensing agreement 
between radio set manufacturers and the 
Radio Corporation. The suits, brought from 
time to time against the RCA by the inde- 
pendent tube makers, are aaid to have in- 
volved demanded damages of more than 
47^000 dollars. 

Twenty companies, besides the De ForM 
organization, have been joined in the under- 
standing with the Radio Corporation. They 
are the Arcturus Radio Tube Company of 
Newark, Mellotron Tube Company, Vesta 
Battery Company, Van Horae Company, 
.Schickerling Pr^ucta Corporation, Cold 
Seal Electric Company, Universal Electrical 
Lamp Company, Republic Radio Tube Com- 
pany, Mutual Qectric Lamp Company, Con- 
tinental Corporation, Sunlight lamp Com- 
pany, Marvin Radio Tube Corporation, 
Radra Corporation, Globe ElecUic Com- 
pany, Duratron Radio Tube Corporation, 
Cold Seal Manufacturing Corporatioa, Su- 
pertron Manufacturing Company, Clear- 
tron Vacuum Tube Company, Diamond 
Radio Tube Company and I^ghkeepsie 
Cold Seal Company. 

The terms of the understanding also in- 
clude the acquisition of licenses ttndnr 
RCA patents by (he kctive tube compaoies, 
including Da Forest. Cold S«al|deotric 
Company, Arcturus, Republic Radio Tube 
Company and Diamond Radio Tube Com- 
pany. In the same undmsundlng, the RCA 
and licensed concerns acquired tubCrmak- 
big righu under the patenu held 1^ ^ 
IM Forest company. 

It was stated by Mr. Munn that: i 
“Hie Dt Forest Radio Company, aftw 
25 yean of''phAieerittg in the darMopownt 
of the radb tube and radio Mmiirniwt<.». 
tkm arts, has finally been accorded hs 
proper place in the present-day industry 
by virtuf of recmt ecort dedsions aqd the 
preeesu ^tlement. It is now in pn sacep- 
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tionally strong financial position not only 
for the production of receiving tubes, trans- 
mitting tubes, amplifying systems, trans- 
mitters, television equipment, end other 
products, but for the furtherance of its ez- 
lenslve research and engineering program. 
Hie orgsniution can now devote the nec- 
essary efforts required in bringing about an 
esriy realization of popular television 
through its subsidiary company, the Jenkins 
Television Corporation. 

“The radio public gains by this settle- 
ment through having the radio industry 
concentrate once more on the development 
and production of new and better radio 
produrls. In place of the long litigation 
which him severely strained the resources 
and sttentioiu of the contestanU during 
the last few years.” 

Mr. Ssrnoff aaid: “In a number of in- 
stances patent infringement suits bronght 
by the Radio Corporation of America have 
b^n pending against companiea seeking 
damages in the ^um 9 cases. The active 
manufacturing companies that are parlies to 
the settlement have recognized patent rights 
of RCA by acquiring licenses under its 
patents, and these patent infringement suits 
will be dropped. The Radio Corporation of 
America has also obuined rights for use 
both by itself and its tube licensees under 
radio tube patents owned by the De Forest 
Radio Company. 

“The termination of this large number of 
suits, on terms satisfactory to all parties in- 
volv^ will do much to free the radio in- 
dustry from litigation with which it has 
been burdened and impeded for several 
years, and which entailed heavy ezpeuse to 
all concerned. It will enable the industry to 
devote more of Its attention to the develop- 
ment of new products and new services for 
the public and should have a stimulating 
effect on busincM aa a whole.” 

Clauae 9 of the RCA licensing agree- 
ment, whicR wu the basic cause of the 
litigation, was in effect during part of 1927 
and 1928. Under it, set miners licensed 
by the RCA were required to see that their 
sets were equipped with RCA tubes when 
first told. This result^ in litigation betwaaa 
the De Forest oomiwny and the RCA to 
test the validity, of the clause. Tbe Federal 
Court in IMswars and tbe United States 
Circuit Court of dw Third District held in 
favor of De Forest company. The RCA then 
applied for n writ of eertloraxi, but the 
United States Supcene Court decHned to 
review tbe dedsi^ Tbe anilB aeulad by 
the agreteuat joat announced were baaed 
on tha same clausa in the former licensing 
oontnet with broadcast Set makers. 


The announcement reported above may 
be followed by a compromise of tbe govern- 
ment's anti-trust suit against RCA and 
affiliated companies, involving alleged pat- 
eni pools. 

O&ials at the Department of Justice 
said that negotiations would ba returned 
between goverament and RCA oonnael to 
lioiermine what action would be taken. 

The suit against tbe Radio Corporatiou 
followed sereral yeara of inveatigation by 
the Department of Jnstice and tha Fed- 
eral Trade Commission. The soggeation was 
made last summer that a patent pool be 
formed to administer tho patents held by 
the Radio ('.orporation and affiliated cor- 
porations. Through these patents it has 
been alleged that the Radio Corporation 
monopolized the radio manufacturing in- 
dustry. 

“Developing*' Cream Advertined 
An a Body Bnllder 

T he vendor of a cream alleged to ha 
the power to fiU out and develop ^ 
neck, arms, busts, legs, and other pattt 
the human body, having been diar^ w.u. 
publishing false and misleading advertise- 
ments in the sale of this cream, signed a 
stipulation, with the Federal Trade Com- 
mission in which he admits that the cream 
is primarily a lubricant. If any development 
results from use of the preparation it would 
be due to tbe massage recommended rather 
than to the cream, according to the terms 
of the stipulation. 

The vendor agreed to discontinue pub- 
lishing the misleading atatementa, particu- 
larly the following: That be has made re- 
search or experiment or incurred a large 
ezpeuse in developing the cream or the 
health instructions sold with it ; that mere 
application of the cream will develop a 
btoutiful, well-rounded buat, eliiniDate the 
hollows from tbe neck, round out the arms, 
develop the legi^ or beautify the com- 
plezion; and that he ia in possession of 
body beautifying aocreta. 

The vendor also agreed to diacontinue 
using tho word “studio” as part of his trade 
name, unleaa and until he actually main- 
tains a studio for the teaching and practice 
of beauty culture. 


“Konetex** Refiued Regbtnitioii 

I N the case of The Celotex Company ver- 
sus John H. Mitchell, Assistant Commis- 
sioner Moore held that John H. Mitchell, of 
Chicago, Illinois, is |iot entitled to register, 
ae a trademark for wall board and thermal 
ineulation, the term “Kanetex” in view of 
the prior adoption and uao by Tha Celotex 
Company, of Oiieagoi Dlinolt, of tbe term 
“Cdotex” aa a tradoniuk for the aaue dsat 
of goodsb 

- In his deobtpn, after refentni tooertain 
dedekMs of the Court df Ctutoma ml Pet- 
ent Appeals in whioh the marks “Flantetex,” 
“OpalfTex,” and “Fir-Tax” wen reapeo- 
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tfMjr hdd oonfutiaily tiinllur to “CnlotM,’’ 
ibe AMittut CoamlHioner Mid: 

‘^Irare U no (TMtor dUlincUon between 
the epidicant’t mark ‘Kanrtex’ and the 
oppoerr’e mark ‘Celotex’ than there ia be* 
tween the marki involved in each of the 
above decided caiea, and I am of the opin- 
ion that Mid decieiona of the Court of Cua- 
toma and Patent Appeala are controlling in 
the inatant caae.” 

Mexico Is Largest Airplane 
Market 


lYJ. aa a market for airplanea, airplane 
enginea, and parta of United States manu- 
facture during the month of May, according 


to figures made public by the Department 
of (^mmerce. 


The United States' southern neighbor 
during the month took three airplanes 
totaling in value 914137 dollars, one engine 
valued at 7800 dollars, and parts of -a total 
value of 2872 dollars. 

In addition to mIcs to this country. The 
Netherlands took two planes, valu^ at 
5266 dollars, the Unit^ Kingdom one, 
valued at 60,348 dollars, and the Philip- 
pines one, valued at 5050 dollars. Sales 
of 18 engines, valued at 77,957 dollars 
were distributed among nine countries: 
Belgium, Canada, Guatemala, Panama, 
Mexico, Trinidad and Tobago, Brazil, 
Colombia, and Peru, while Mies of parta 
totaling 87,438 dollars were distributed 
anmog 28 countries. 

In addition to these mIcs to foreign 
countries, parts valued at 1223 dollars were 
shipped to Hawaii, and Porto Rico received 
two engines, valued at 11,208 dollars, and 
parts valued at 28 dollars. 

Motion ncture Screen Patent 
Claim Allowed 

T he primary examiner of the Patent 
Office rejected claim 6 in patent No. 
1819776. Applicant appealed to the Patent 
Office Board of Appeals, and Examiner-in- 
('.hief Thurber handed down a derision in 
favor of applicant. The following claim was 
the one rejected, but finally allowed on ap- 
peal: 

“6. A moving-picture screen adapted for 
coordinated sound transmission, composed 
solely of a single-thkkness finely-woven 
textile-fabric screen having a front light- 
reflecting surface to receive the projected 
picture and provided with perforations 
therethrough in number and size sufficient 
) permit passage of sound-waves there- 
through of appropriate volume without 
blurring, while at the Mme time preserv- 
ing the light-reflecting properties of such 
luHoce sufficiently to constitute an efficient 
screen for the presentation of the pictures, 
the walls of Mid perforations being at 
subatantially right-angles to the body of 
the screen.” 

The references relied on are: Amet, 1306- 
468, July 1, 1919; De Forest, 1710922, 
AprU 30, 1929. 

This application relates to a moving pic- 
ture screen provided with small periora- 
tions so that the sound reproducing appara- 
tus may be located behind the screen and 
the soi^ pass through the perforations. 

It was old to petfmte a acreep os shown 
by De Forest bm De Forest thought that it 
WM neceoMry to place an additional screen 


in the rear of the (deture screen in order 
properly to reflect the picture. Amet em- 
ployed a single wire screen but he oon- 
■Idered that it was necessary to provide 
peculiarly cup-shaped reflectors provided 
with holes in their bottoms. 

We have no evidence, therefore, that any- 
one prior to appellant realized that it would 
be practical to place small parallel sided 
holes in a single screen and by proper selec- 
tion of the size and number of the holes 
permit the sound to pass through without 
disturbance while at the Mme time permit 
the picture to be reflected properly. The 
examiner states that appellant lua done 
nothing more than omit the secondary 
screen of De Forest but we find nothing 
to indicate that the size and number of the 
openings in the De Forest screen are such 
that the front screen could be used without 
the rear one nor do we regard the omission 
of the rear screen as obvious. We also do 
not agree with the examiner in bis state- 
ment that Amet anticipates the claim ex- 
cept fur the material. The claim specifies 
perforations at right angles to the bottom 
of the screen. Amet clearly specifies cup- 
shaped openings with holes at their bot- 
toms. In the absence, tlierefore, of any 
suggestion that a aimple screen of the 
nature disclosed in this application could 
be employed for the dual purpose it is 
considered that the subject matter of the 
claim is not properly anticipated. 

The decision of the examiner is reversed. 

Oil-Sand ProceM Patent Qaims 
VaUd 

A n appeal from the action of the exam- 
.iner by the holder of a patent cover- 
ing a method of recovering oil from oil 
sands was decided in favor of the patentee. 
The examiner had rejected claims 1 to 6 
of which claims 1 and 6 may be considered 
as typical. 

“1. ProceM of recovering oil from oil 
sands in situ which comprises flowing there- 
through an aqueous liquid comprising a 
highly diapers^ cidloid material which is 
physically and chemically stable in the 
presence of Mid sands.” 

”6. Process of recovering oil from oil 
sands in situ which comprises flowing there- 
through an aqueous liquid comprising a 
highly dispersed colloid material including 
a hydrocarbon sulfonate which will not 
form a precipitate when mixed with water 
that has been in contact with Mid Mnds." 

The references relied on by the examiner 
are; Squires, 1238355. Aug. 28, 1917, Rog- 
ers. 1299385, April 1, 1919. Fyleman (Brit.). 
163519, May 26, 1921, Barnickel, 1555818, 
Oct. 6, 1925. 

The decision of the Patent Office Board 
of Patent Appeals follows in part: 

The claims relate to a meth^ of rkov- 
cring oil from oil sands in situ and ia for 
use with such Miids as are spent in-so-far 
as substantial oil recovery by flowing and 
pumping ia concerned. The method Involves 
introducing into the Mnda a material in 
water eolation which tends to liberate snch 
oil u surrovnda the individual grains of 
Mnd in the oil Imaring stratum. The mate- 
rial used is broadly defined as a dispersed 
colloid material which is physically and 
chemieally staUe in tbe presence of Mid 
sands, in other words a matoial which 
will not unite with chemical snbstanccs 
found in the sand such as compounds of 


lime and magnesia to form an insoluble 
substance which would tend to clog the 
sand and thus prevent further oil recovery. 

In our opinion, none of the references 
clearly teach appellant’s basic method. The 
Scpiirea patent relied on by the examiner 
introduces water into the oil stratum to dis- 
place tbe oil therein to a higher level in 
the stratum where it may be moved toward 
a well by air or gas pressure or picked np 
in vapor form by the Mffle gaseous medium. 
As we read the patent Squires sought to 
displace free oil from pockets and had no 
thought of recovering such oil os was in 
emulsifying relation to the sand. Mention 
is made of using alkali with the water and 
also of using heat but this may well have 
been intended to increase the fluidity of the 
heavy free oil. At any rale -there is no men- 
tion of effecting appellant’s specific pur- 
pose. 

The British patent to Fyleman liroadly 
suggests in the provisional specification 
that his process is applicable to the treat- 
ment of Mnd or rock in situ. But in tiie 
complete specification no definite mention 
is made of such treatment. It is pointed out 
on behalf of appellant that many, if nut 
all, of the substances proposed by Fyleman 
do nut meet the requirement of physical 
and chemical stability which he considers 
essential to the practical working of his 
process and that therefore Fyleman had no 
real conception of a solution of the problem. 
With this contention we are conslrainetl to 
agree. 

The use of materials such as suggested 
by Rogers or Barnickel in the manner 
vaguely suggested by Fyleman would doubt- 
less meet the claipts but in our opinion this 
involves something more than a mere sub- 
stitution of equivalents. Appellant by the 
substitution has converted an unpractical 
suggestion into a practical and meritorious 
advance in the art and in our opinion is 
entitled to the corresponding protection 
involved in the appealnl claims. 

The decision of the examiner is reversed. 

Air School Name Censored 

A WASHINGTON, D. C. correspondence 
si'hool. Aviation Institute of U. S. A. 
Inc., giving instruction in aviation, has been 
ordered by the Federal Trade Csimmisaion 
to stop using as a part of its trade name the 
letters ‘‘LI.S.A.” or other letters, words, or 
insignia in ways that would indicate affili- 
ation with the United .States Army, Navy, or 
some department of the Government; or 
that its course is conducted according to 
government reqiiir 

The Commission found that use of the 
letters ”U. S. A.” both in trade and cor- 
porate names, and of the address '‘Wash- 
ington, D. C.", and of the title “Lieutenant" 
in referring to the school’s president, as 
well as a general use of insignia consisting 
of wings separated by a shield in its adver- 
tising literature, has a tendency to deceive 
the public, and to cause many to enroll as 
students under the erroneous belief that 
the school ia officially connected with tbe 
Army, Navy, or some government depart- 
ment, and tl»t its instruction is conducted 
in accordance with government require- 
ments, and that because of snch supposed 
official connectioiaa ^s school is in better 
position to givatiastmetion than competing 
inatltnt'ons teiuAing tbe art of aviation by 
correspcndence. 
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THE PHYSICS OF HIGH PRESSURE THE STRUCTURE OF CRYSTALS 
By P. W. Bridgman, Prof. Phytict, By Ridph W. G. Wyckoff 
Harvard < *1. 


K R yean the phyeiciat Bridgman 
u been performing unusual re- 
search on matter at exceedingly high 
pressures (see article “Stupendous 
Pressures,** in SciENTinc Amkucan, 
July, 1927, in which the same author 
desaibes work at pressures of 600,000 
pounds per square inch). Now he has 
put together in a book the findings of 
all his investigations of the properties 
of solids, liquids and gases at these 
stupendous pressures. Heretofore there 
has been no book on this subject. Now 
there is— one of 387 text pages. Part 
of the text is somewhat aUtruse, but 
a large part is graspable by others than 
physicists. The interesting technique is 
described.— 85.70 postpaid. — A. G. I. 


TEXTBOOK ON SPHERICAL AS- 
TRONOMY 

By W. M. Smart, D.Sc,, Astronomer, 
Cambridge Observatory 

A mateur astronomers with mathe- 
. matical leanings will revel in this 
new book which fills a gap that has 
previously been but poorly filled. It 
cavers in separate chapters: spherical 
“trig.” the celestial sphere, refraction, 
the meridian circle, planetary motions, 
time, heliographic coordbates, aberra- 
tion, parallax, precession and nutation, 
proper motions, utronomical photog- 
raphy, navigation, binary star orbits, 
occultations and ecUpses, and is almost 
wholly matheniatical; 408 pages.— 
$7.20 postpaid.—/!. C. I. 


THE UNIVERSE IN THE UGHT 
OF MODERN PHYSICS 
By Dr. Max Planck, Prof. Phys. Vniv. 
Berlin 

Finns is a short 114page series of 
X semi-popular lectures on various as- 
pects at the new physies, by the fadtous 
discoverer of “Planck’s Constant” who . 
is perhaps the greatest living physicist, 
next to Einstei n . Physicists will., find 
them easy reading; serious amiiteur 
readers pf physiea will readily felloiv 
their im^icatiiMM| while dbose who do 
not pessees a ftufiijlarity with the con- . 
cepu of the newer dhysies wlH be likely 
to flounder if noticunder.— |2,1S poat- 
paidr-,4, C. /. 


By Ralph f*. C. Wycko§ 

F or the past few years there has 
been no up-to-date t^k on this sub- 
ject, the X-ray analysis of crystalline 
matter. In this second edition of an 
earlier work which was enthusiastically 
received by men of science, the author, 
a well-known authority on his subject, 
brings it up-to-date. It is fair to pros- 
pective purchasers to sute that this 
book is not elementary; it presupposes 
a knowledge of chemistry snd crystal- 
lography.— $7.50 postpaid.— /!. G. I. 


By P. V. H. Weems, Lieut. Commander 
V . S. N. 

D ISTINCTLY a text-book for the 
practical air navigator, this cavers 
pilotage or map reading, dead reckon- 
ing, aerology, radio position finding and 
celestial navigation. The . discussion of 
the last subject includes a description of 
the new efficient and novel method and 
equipment which Catty used in his 
’round the world flight. Commander 
Weems gives Catty credit for help in 
compiling this book particularly on the 
“Star Altitude Curves." 

This is probably the most important 
book on this subject that has been 
issued. 589 pages with a complete 
bibliography. Flexible binding. — 15.20 
postpaid. 

THE HANDY MAN’S HANDBOOK 


A HANDBOOK for the adult of help- 
ful methods on general mechanicai 
operations, includl^ wood, metaL 
electrical and pimping work-tools, 
their use and abuse. Covering a vast 
variety of repairs and upkeep in the 
home, apartiMnt or public building, 
on the fann and in the factory — simple, 
helpful wwking methods— all can be 
readily undent^ by the non-profes- 
sional worker who for any one of a 
number of .reasons, does his own work. 
Also an Meal text for maaul train- 
ings courses. hi hi|^ and voearional 
adiook-^flO postpahL 

SECONDARY ALUMINUM 
By Robert /♦ Andetpon, DJSc. 

FpHIfl r^retatits the lm|ed-dm re- 
X suHs of many ym of practical ex- 
perience and syMunatie study by the 


author in the diversified aluminum field. 

It covers the metallurgy, technology, 
raw materials, production, economics 
and utiUmtion of secondary and scrap 
metal; a balanced blending of themy, 
plant operation and c<immercial prac- 
tice. A real meaty book of 563 pages, 
produced in most excellent format with 
extensive bibliography following' each 
chapter. Though a studious work of im- 
portance, Dr. Anderson’s style makes 
very easy reading; a treatise long need- 
ed by manufacturer and consumer. 
Obtain from Sherwood Press, Cleve- 
land, Ohio.— $10.25 postpaid. 


THE INSECT MENACE 

By Dr. L. 0. Howard, Former Chief 
Entomologist V. S. Dept, of Agriculture 

N O one can speak with greater 
authority for surely no one has a 
more solid background than this world- 
known scientist. Here he paints a just 
and alarming picture of what would 
happen if insects were left to themselves 
with a much greater chance of survival 
than man I Thra be shows how the world 
is slowly awakening to the gravity of 
this menace and describes the growing 
use of man’s defensive weapons; chemi- 
cals, airplanes, quarantines, and varia- 
tions in crop practices. An important, 
authoritative, and moot interesting con- 
tribution to the biblragraphy of ento- 
mology.— $3.65 postpaid. 


THE LUNGS AND THE EARLY 
STAGES OF TUBERCULOSIS 

S r Lawrason Brown, MJ). and Fred H. 
eUe, M.D. 

F or those who have tuberculosis or 
fear they may acquire it, or who for 
any other reason are interested in it as 
luymm, this book contains just the 
right dosage of technical fact— just the 
facts an intelligent layman would be 
likely to wish Iw knew and might ask 
a doirtor. The authors are stan physi- 
cians at the famou* Trudeau Sanatorium 
for tubercular patimts, posslUy die 
foremost iiisdtudm of iu kind in this 
bountry. Ibis book may safely be re- 
ganM by persons interested in its sub- 
jeot. as a i^re find, wheis the fact is 
oomider^ (hat Jew debtors UEre been 
Bo Jraak^ open, .direeti and inJormnihe. 
-41.65 poatpahUr/J, G. I. 
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AAMDHIATWORK 
Chartn F. Andrews, Ed. 

r|^lIS ia the aecond ot three books 
X giving t close nsrra^ve of the life 
■hd activities of Gandhi, being a record 
of his work, and teaching in South 
Africa. Here were laid the foundations 
which eventually produced one of the 
most picturesque leaders of history — 
respected and admired by all the great 
men of the world, with a considerable 
number of whom he has close acquain- 
tance. It is a picture vastly different 
from that one would readily form from 
the news, and one well worth intimate 
study if one is to appreciate fully why 
he is now India’s recognised leader. — 
12.65 postpaid. 


MEXICO— A STUDY OF TWO 

AMERICAS 

By Stuart Chase 

W ITH his particular charm of nar- 
ration the author takes one by 
devious trails and side excursions 
through a wide variety of interesting 
country pregnant with the sleepy char- 
acteristics of those who have lived for 
generations under a punishing sun. 
Frankly he is charmed by Mexico and 
even the splendor of the once buried 
cities of Yucatan does not win him 
away. You will get quite a different 
picture of these countries than you have 
had before — one that conuins interest- 
ing facu not generally appreciated. — 
13.20 postpaid. 


THE EPIC OF AMERICA 
By James Truslow Adams 

I N the author’s own words “he has de- 
sired ... to paint a picture, with 
broad strokes of the brush, of the 
variegated past which has made our 
national story and at the same time 
discover . . . how the ordinary American 
. . . has become what he is today in 
outlook, character and opinion.” So ably 
has this distinguished historian con- 
cluded his work, competent critics pro- 
nounce this the best single volume on 
American History in existence. 6^ x 
9V^ 433 pages with extended index and 
chapter heading woodcuts. — 13.20 post- 
paid. 


HOW OUR GOVERNMENT IS RUN 
By Inex N, MeFee 

AILTHOUGH announced as a book for 
XX young citiaens, we find it so orderly 
and wen developed that it is unhesiut- 
iyHy recommended for adulu as well 
will be surprised at the amount of 
infonhatkn our government one 
^6idd Icnow which here is read almost 
tH new materig}. A splendid book for 
nCMatasM preMit.-»T42A5 postpaid. 


SCIENTIFIC AMERICAN 
THE PACme 
By Stanley Rogers 

B y the same author who wrote that 
most enteruining book “The At- 
lantic.” Stories about voyagers and voy- 
aging, enchanting islands, buccaneer- 
ing, dusky people with characteristic 
customs — all the glamor and romance 
of the Pacific of yore. Intermingled 
throughout this most readable series of 
descriptions are a surprising number of 
interesting facts one fails to have been 
impressed with before, many, doubtless, 
the keen observations of one who him- 
sdf served before the mast in an old 
windjammer. You will enjoy and he 
considerably informed by reading this 
profusely illustrated work. — $2.90 post- 
paid. 

A SPEECH FOR EVERY OCCASION 
By A. C. Edgrrton 

T his book is unusual in that the 
speeches cover every sort of occa- 
sion, are well composed, and the whole 
is of much higher class than anything 
we have seen. Even should they not he 
used in entirety, many helpful, appro- 
priate suggestions will be found. — 1115 
postpaid. 


THE CARE AND REPAIR OF BOOKS 

By H, M. Lydenberg and John Archer 
of the N, Y, Public Library 

TIVIR the book collector or librarian, 
-X a practical summing up of the best 
current ideas as to how to repair book- 
pages, plates and bindings. DMailed in- 
structions for the care and repair of 
books naturally covers some enemies of 
books, repair and mending, treatment 
of paper, vellum, the care of leather 
bindings and the treatment of cloth. All 
the necessary tools gnd accessories are 
illustrated and the directions are sim- 
ple, clear and conclusive. A book every 
library should have. — 12.15 postpaid. 


THE TEN COMMANDMENTS 
By Warwick Deeping 

N OW and then one finds a book 
which does not contain extended 
analysis of the psychology of a situation, 
sex, or sentiment but relies on inherent 
beauty either of character or setting — 
always looking for the pleasant and Ae 
worthwhile. Such is this one. Frequently 
the expansion of a thought borders on 
preaehinest — but good taste is ever pre- 
dominant and the author never crosses 
the line. A clean uplifting, entertaining 
story told with characteristie fluency and 
readiness of expression. It makes one 
feel good to read such a wholesome 
bode.— 12.50 postpaid. 


YOUNG MASTERS OF MUSIC 
By Mary Newland Roberts 

H ere is another fine book for a 
Christmas gift. It is very well put 
together and the illustrations are par- 
ticularly well done, as is the binding. 
We are so accustomed to thinking of the 
great composers merely as stately fig- 
ures on a pedestal, that they cease to ^ 
human beings. In this author’s approach 
one gets a different and far more inter- 
esting acquaintance with these youths 
of the long ago, than the conventional 
one. They become more real personages 
under her dramatic touch. — $2.65 post- 
paid. 

PARADISE QUEST 
By Lee S. Crandall 

A NATURALIST’S adventures in New 
Guinea seeking the rare and beau- 
tiful birds of paradise and traversing 
tropical jungles listening to and seeing 
strange and magnificent birds while ob- 
serving the life of man and beast. This 
simple narrative of observation carries 
one along irresistibly, its details so 
sharp and clear, all seem like virgin 
material. An interesting story well told. 
— $3.65 [Mistpaid. 

THE ROMANCE OF TRAN.SPORT 
By Ellison Hawks 

B eginning with the first crude ef- 
forts ot man to conquer space with 
beasts of burden, then sledges, wheeled 
vehicles, stage-wagons, and coaches, 
the story develops the use of Ronmn 
roads to modern, then considers rail- 
ways, mechanical road transport, ocean 
travel, and airship convenience of to- 
day. A well rounded consideration, il- 
lustrated with most interesting photo- 
graphs and drawings. — $3.20 postpaid. 

•SPEECH PATHOLOGY 

By L. E. Trat/is, Prof. Psychology, 
University of Iowa 

D r. TRAVIS, widely known as an 
authority in this field, has writ- 
ten an unusually clear and concise 
study of speech disorders and herein 
presents his new theory on stuttering, 
showing the experimental basis upon 
which it rests together with citations of 
numerous remarkable cures from his 
own clinic. — $425 posqmid. 
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Psychology 

of ihe 

Inventor 


JOSEraROSSMAN,PhD 
PaMHt fjHwuiMr 

For tlte fint time a traa picture 
H given of the mental life of the 
inventor wbf and how he ta 
venta, how be geU hia mapira 
tiona, whether mventort are bom 
or made and olhw abeorbing 
topica Many facta are gathered 
that have never appeared in print 
and many idiaemtioiia of 710 
prominent living inventom art 
quoted Some of the imp rtant 
fgaturea of thia book include the 
aaalyaia of the mental operationa 
of the mventor m terma of hia 
own reactionn and emotioiu a 
deaeriptioa of the actual methoda 
uaed by inventore their triala 
and tribnlationa their attilndea 
and opinnma on the material aide 
of inventing their relation to 
the promoter and the purrhaaing 
public and their eaperiencee be* 
fore the Patent Office and in 
liugntion before the courta 
New and Renaed Fd tion IS 00 
poatpaid domeatic 


Artificial 

Sunlight 

By M. LUOflESH 
Dtnetor N»Im Pterk 
lUmvtk Laborarorfea 
GlUMra EttOne ( o 

All the whya and where! iren of 
illomiaatioa dm#n from iIil nu 
ihor’a eatanaivn practical « 
penence and written for the two 
feaeumal man aa vril aa the in 
telligent layman It covrta aoiar 
and artificial radiation and their 
phyaudoglcal effecia, meaanre 
meat, g l a t w ea for tramnniatioii 
HI fiMI the whole aubieet in full 
1390 poatpaid 
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SKF BEARINGS 
On 1J.S.S. AKRON 

The World’s Greatest Single 
Trlbnte to Any Bearing 

When the U. S. S. Akron soarn aloft, her eight great 
Maybach motor* turn on 3CSIF Hearings . . . her con- 
trol mechanism operates on 3CSIF' Hearing* ... her 
right angle propeller drives are e^iuipped with SCSEF 
Bearings . . . her rudder hinges, elevators, ailerons, 
mooring spindle, all move u|M>n !9DSIF Bearings. 

Throughout this now gigantic marvel of the air are 
more than three thousand {SiCSEF Bearings . . . the 
greatest single tribute ever paid to the design, the 
quality, the dependability of any l>earlng. 

The same make of bearing was on the Spirit of St. 
Louis . . . the Columbia . . . the America . . . the 
Question Mark . . . the Craf Zeppelin . . . the same 
make of liearlnghas lieen on every ship of the air that 
bus written aviation history across the skies . . . and 
selcclctl solely upon the basis of PERFORMANCE! 

SKF Industries, Inc., 40 E. .14th St., New York, N.Y, 



BtLL AMI KOLLER BEARINGS 



; CO good oc 
LUCKIES"! 


"I ve tnod oil cigo- 
roftos and thoro's none so good 
os LUCKIES And incidentally 
I m careful in my choice of ciga* 
rettes I have to be because of 
my throat Put me down as one 
who always reaches for a LUCKY 


Cellephan* wrapper that 
opens without an ice pick." 




Jean Harlow first set the 
screen ablaze in "Hell's Angels," the 
great air film, and she almost stole the 
show kem a fleet of fifty planes See her 
"Ooldle," a Fox film, and Columbia’s 
"Plotinum Blonde." 


I“lt’s toasted' 
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